tee 0 , eed 2 Bin te pe ee 
‘NVWHS ONIGNVIS GussHud 





THE IRON TRADE REVIEW 








VoLuME XXIV. 


CLEVELAND, O., 


APRIL 30, 1891. NUMBER 18. 








Tue IRON TRADE REVIEW. 


A JOURNAL OF THE 
IRON AND STEEL INDUSTRY, THE MACHINERY TRADE AND KINDRED INTERESTS 
Is PUBLISHED EVERY THURSDAY BY THE 
CLEVELAND PRINTING AND PUBLISHING CO., 
27, 29 and 31 Vincent Street, Cleveland, Ohio. 








TERMS, (strictly in advance): 
One year. 














Advertising Rates Furnished on Application. 





ENTERED AT THE POST OFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER. 








CLEVELAND, O., APRIL 30, 1891. 








THE WEEXH IN IRON CIRCLES. 


A comprehensive view of the industries drawing upon 
pig iron stocks shows that, while agricultural works 
are very busy, car works and such shops as depend largely upon rail- 
roads for orders are generally slack. Rolling mills are turning out 
about two-thirds of their normal product, while in foundry lines 
nearly all melters of iron expect a better business further along in 
the year. The general situation continues hopeful. Two weeks of 
warm settled weather have put Spring work well forward. The 
acreage of crops will be very large under the stimulus of high prices. 
Railroad traffic is maintained better than was expected, and increase 
of earnings is general. Some veteran observers believe that we are 
in the very worst of the depression, and that a reaction cannot be 
much longer delayed. Others again fail to see daylight ahead. The 
conspicuous feature of the Detroit market, during the past week, has 
been the gravity of the labor situation. The iron business in that 
city has been in a state of decided uncertainty, owing to the street 
car strike having been assisted by the operators of nearly all of the 
foundries in this city. At this writing the large car manufactories 
have a strike upon their hands, and it is uncertain, indeed, when 
these matters may be adjusted and satisfactorily settled, certainly not 
until some time after May 1st. There is some inquiry for Lake 
Superior charcoal, from various parts of the country, and in some 
considerable amounts, which will probably result in the placing dur- 
ing the next ten days or two weeks of a considerable tonnage, and it 
is hoped, relieve the pressure of large stocks now in the hands of the 
furnacemen. Several additional sales of large size have been made 
in the Chicago market, of Lake Superior charcoal on basis of prices 
reported a week ago. It has been claimed by various parties that 
figures of $16.75, Chicago, have been made covering deliveries during 
last six months of the present year. The explanation of these exceed- 
ingly low prices is, that several furnaces of this class have piled up 
heavy stocks and have reached the point where they have been 
obliged to unload. A number of the leading companies, however, 
have declined to meet prices quoted, preferring to hold their metal 
indefinitely and take chances on better prices later in the Summer. 
Two or three stacks have blown out already in consequence of low 
market, and a number of others are certain to stop unless prices 
materially improve. It is evident that the low figures now being 
named on certain brands cannot long exist, and large consumers in 
the Chicago district realizing this, are anticipating their wants and 
buying part of their stock much ahead of their usual time. Local 
coke irons continue active and some good-sized sales are reported in 
this direction. Southern coke brands remain quiet and are held at 
unchanged figures. The feeling is generally gaining ground that mar- 
ket has touched bottom as to prices, and that an improvement will 
occur as soon as the usual Spring and Summer buying becomes general. 
The Louisville pig iron market is one of undoubted dullness, but very 
few sales have been made, and there is but little inquiry. Consum- 
ers report a scarcity of work. There is very little iron in the hands 
of Southern furnaces, old orders, and the few being taken from time, 


General Features. 





about keeping pace with the production of those in blast; $10.25 
Birmingham, for grey forge, seems to be the nominal quotation, 
though sales are reported at less than $10. Although it cannot be 
said that there has been any radical change of feeling among con- 
sumers of pig iron in the territory tributaryto Buffalo during the 
past few days, yet there certainly isto be seen a returning confidence. 
It is difficult to tell why this is so, but as the conditions of the mar- 
ket are practically unchanged, it is only fair to assume that it is due 
to abetter outlook for trade. The general run of buying still con- 
tinues to be of a hand-to-mouth character, indicating small stocks in 
foundry yards. Careful investigation confirms this theory. It has 
been quite common of late to find large foundries without more than 
ten days’ supply of pig iron on hand, where formerly the same 
foundries carrled from 500 to 1,000 tons as a reserve. At Cincinnati 
it is noted that there has been a little weakening in Southern mill 
irons, but values are well maintained in foundry grades. An occa- 
sional transaction is reported where the object was to realize prompt 
cash for a round lot of iron, and this has been at a concession. Char- 
coal iron values have declined under the long period of dullness. 

the Locai _D&Spite the advance of the season, there appears to 
be no manner of change in the situation, and the trade 
is as flat and dull as it has been at any time since this 
downward movement began. The question that puzzles the ore in- 
terests as well as the pig iron makers, is the problematical disposi- 
tion of the ore now on hand. It must be remembered that the ore 
brought down last season will suffice to supply most of the furnaces 
for five or six months. This ore, to be sure, was bought at a rate 
averaging a dollar more than it would bring to-day, if there werea 
market, and the furnacemen have written off this dollar when they 
made their last inventories. The fact of writing off this amount does 
not, of course, lessen the loss, but it assists in computing the cost of 
making iron on the basis of the 1891 prices. This ore the furnace- 
men are more than anxious to turn into cash, if they could do so with- 
out the loss of another dollar. If they could but get out even, if they 
could get a new dollar for an old dollar, the great majority would be 
satisfied to wait for better times, if ittooka year. As itis, their money 
is locked up in iron ore, eating up interest, and there is as little pros- 
pect as ever of an early conversion of this raw material into cash. 
The coke strike, while nominally over, isstill in force as far asthe coke 
supply is concerned, and it is doubtful whether at this writing there is 
being made more than ten per cent. of the capacity of the entire region. 
In fact, outside of the Rainey ovens, the production does not exceed 
thirty cars a day, while a thousand cars a day is the capacity of the 
entire district. Quite naturally, of all the coke made by the Frick 
ovens, every pound will go to supply the Carnegie works until they are 
fully supplied, and after that the Illinois Steel Company is to be stocked 
up in the same fashion. Thus it follows, that the furnacemen here- 
abouts, no matter how badly some of them are desirous of starting up, 
will be in no position to do so, owing to a lack of coke at any price. 
The chances are very good, on the other hand, of the ability of the 
coke producers, when they do start up to make a full supply, to ask 
the same outrageously high price that prevailed before the strike, 
despite the reduction of wages they brought about. If, when all has 
been said, there are furnacemen still anxious to go into business 
again, they will have to face not only a market that apparently has 
no use for pig iron, or its products, but they will have staring them 
in the face a supply of ore that cost them a dollar a ton more than it 
is invoiced at, while coke and rail freights are to be maintained at the 
present notch. If this situation contains anything attractive for 
them, they will probably endeavor to start up as soon as possible; 
but in the opinion of a great many iron makers it would be unwise 
in the extreme to throw good money after bad, and to attempt to 
make iron with the present cost of production, when Bessemer is 
selling at $16, cash, in the valley, with an all-ore No. 2 foundry, scarce 
in supply, going at $15. It may be far better to lose the interest on 
the ore investments, than to attempt a re-imbursement on that score, 
by way of trebling the loss. 


Situation. 
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OUR CONSUMPTION OF IRON ORE IN 1890. 

Eighteen million gross tons of iron ore were consumed in the 
United States during 1890! ‘This, according to the estimates of the 
American Iron and Steel Association, just published. Translated into 
an object lesson, that means 1,200,000 car loads of fifteen tons each. 
Made up into trains of thirty cars each, it would give 40,000 trains. 
Allowing five trains to the mile, including motive power, we have 
8,000 miles, or one-third the distance around the globe. 

Of the 18,000,0co tons consumed, 1,246,830 tons were imported . 
this quantity subtracted from the quantity consumed, leaves 16,753,170 
tons as the consumption of domestic ore in 1890, against 14,096,427 
tons which entered into consumption in 1889, 12,062,530 tons in 1888, 
11,300,000 tons in 1887, and 10,000,000 tons in 1886. 

As emphatically shown by the statistics collected by Zhe /ron 
Trade Review last December, the quantity of iron ore mined in 1890 
must have been much in excess of that consumed, nearly 4,000,000 
tons being on dock at Lake Erie ports alone at the close of naviga- 
tion. . We cannot venture an estimate of the total production of iron 
mines in 1890, but from the above showing, it could not have been 
less than 22,000,coo tons. 

As usual, the Lake Superior mines furnished a very large propor- 
tion of the domestic production of ironore. If we place the domestic 
production at 22,000,000, the Lake Superior region furnished 9,012,379 
tons, or a little less than one-half. While other iron-producing dis- 
tricts showed very little increase in 1890 over 1889, notwithstanding 
the great demand for ore, the Lake Superior districts came up with 
an increase of 1,719,625 tons on shipments alone. 

Figures are at hand to account for about one-half of the total 
shipments of iron ore in 1890, from which we take the following : 
Lake Superior mines of Michigan and Wisconsin, 8,132,115 tons; 
Vermilion Lake mines, of Minnesota, 880,264; Missouri mines, 188,- 
653 (a very decided falling off from 1889, when 233,784 tons were pro- 
duced); Cornwall mines, of Pennsylvania, 686,302 (a decrease of 
nearly 100,000 tons) ; New Jersey mines, 477,289; Chateaugay mines, 
near Lake Champlain, New York, 130,398; Crown Point mines, New 
York, 78,737; Port Henry mines, New York, 417,810; other Lake 
Champlain mires, 35,000; Hudson River Ore and Iron Company, 
New York, 72,505; Tilly Foster mines, New York, 76,949; Forest of 
Dean mines, New York, 23,016; Salisbury region, Connecticut, 26,- 
058; Cranberry mines, North Carolina, 22,873 (an increase of 10,000 
tons over 1889) ; Tennessee Coal, Iron and Railroad Company’s In- 
man mines, 119,402; Allegheny County, Virginia, 184,640; Calhoun, 
Etowah and Shelby Counties, Alabama, 212,540 tons; total of above 
districts, 11,764,551 tons. 

Interesting in connection with the above figures, is the fact that, 
notwithstanding the known production of Eastern mines amounted 
to about 2,000,000 tons, the Eastern furnaces called upon the Lake 
Superior regions for 680,000 tons of ore, a very large increase over 
previous years. 

Of the 1,246,830 tons of iron ore imported in 1890 (the largest in 
our history), 362,068 tons came from Cuba. Importations from this 
source will be very largely increased in 1891. Aside from Cuba, our 
imports of iron ore come principally from Spain, Elba, Algeria and 
Greece. Canada has apparently dropped entirely out of the race. 





SWEDEN STEPS INTO THE PROTECTION RANKS. 

“That a wave of Protectionist feeling is overspreading the gov- 
ernments of leading Continental countries, is unmistakable,” frankly 
admits the London /ron and Coal Trades Review. ‘‘ Unfortunately,” 
adds our contemporary, ‘this isso much the worse for our own 
[English] trade.” “France,” it goes on to say, “is exhibiting more 
clearly her hostility to Free Trade doctrines; Italy has done what 
she could toexclude British iron; Spain needs more money and favors 
increased import duties to raise it; and we need not say that German 
authorities take sides against the Free Traders.”’ And now Sweden 
steps into the ranks of Protection countries. 

The work of revising the duties was entrusted to the Tariff 
Commission, which has just reported to Parliament, recommending 
the imposition of higher import duties all round. The following are 
the principal changes proposed, as far as regards the iron and allied 
trades : 


Present duty. Proposed dutys 


MINION oiss55, | Scalnsutdisanspiscsnnsanephagaadiannibentsdonddaaetecnuabinbsicakghonssankaibe free $ 4.98 per ton 
MSI a a sc ptuchicehacs isch ps de cactus Copa se thc ty kasha ceetamcuschskscabasiaweannéaounts free 5-47 “ 
Tin-plates Silane seeis SOMMMND GAs dRbBbbhd ohaspun adda anblidakbbdchanad thbacbeedneaboevensce free 16 20 " 
Cast-iron tubes (including tutes for DURGTLROIG) voice eceskesentiscees free 4 05 sc 
RSI SS pa PF OIE 02 LO ENT AONE OED free 10.81 a 
Metal wire 14 mm thick and above......... $10 94 coe. 
I free or per Ib 
Copper EN ESSER ETRE Sail RIT CE free ‘02 ea 
Machinery, implements and tools.. free 10% ad val. 


Cutlery imports are rather heavily taxed already, but the duties 
are to be further raised, as are the duties on all kinds of cast iron 


goods, in accordance with the resolutions of the Parliament of 1888, 

It is estimated that the new duties will effect an increase of 
$777,600 in the revenue, and it is difficult to see how the Swedish 
Parliament, with the examples of other Protectionist nations before 
them, can resist the logic of events sufficiently to defeat the proposed 
tariff. Of course, the first and chief sufferers will be English 
manufacturers. 





KING PIG IRON. 

Here are some facts regarding the pig iron production of 1890 in 
the United States worth preserving. They are grouped from the 
annual report of the American Iron and Steel Association. 

Twenty-three States made pig iron in 1890. The solitary fur- 
nace in the new State of Washington, which was active in 1889 and 
immediately preceding years, was not in operation in 1890. 

The total production in 1890 was 9,202,703 gross tons, against 
7,603,642 tons in 1889, an increase of 1,599,061 tons, or over 21 per 
cent. 

Our production of pig iron in 1890 was about 1,200,000 gross tons 
larger than that of Great Britain in the same year. For the first time 
in our history we passed Great Britain in the race for supremacy. 

Pennsylvania produced almost 48 per cent. of the total produc- 
tion of 1890; Ohio, over 13 per cent; Alabama, almost 9 per cent., 
and Illinois, over 7 per cent. Every other State fell below 4 per cent. 

The United States is also the largest producer of Bessemer pig 
iron in the world. In 1890 we produced 4,583,424 tons, against 
3,529,584 tons in 1889. 

Maine, Massachusetts and Connecticut alone made less pig iron 
in 1890 than in 1889. 

Every Ohio district showed an increased production of pig iron 
in 1890, the Mahoning Valley advancing from 490,685 tons in 1889, to 
555,261 tons in 18go. 

Pennsylvania alone produced more than half as much pigiron as 
Great Britain. 


STATISTICS OF THE AMERICAN IRON TRADE FOR |890. 








The Annual Statistica] Report of the American Iron and Steel Association, 
for 1890, was delivered to the members on April 15, certainly showing great 
promptness on the part of General Manager James M. Swank. As usual, the 
report is replete with valuable figures regarding the iron and steel industry 
of the United States and foreign countries, and is a standing monument of 
the painstaking industry of Mr. Swank. We quote herewith the general review 
as given: 

The year 189> was all in a!l the year of greatest production in the history 
of the American iron trade. The production of pig iron was phenomenal in 
its magnitude, and the aggregate prcduction of steel was much the largest we 
have ever attained. Consumption in all lines fully kept pace with production 
until just before the close of the year, when a financial panic of serious pro- 
portions, originating in London, in November, as a result of unwise invest- 
ments in South American speculations, and speedily communicated to this 
country, suddenly checked the demand for iron and steel, and for many other 
manufactured products. Iu a little while there was a partial recovery from 
this sudden reaction, but during the months of November and December and 
the first three months of the present year, there has been a greatly reduced 
demand for pig iron, steel rails, and all other iron and steel products. There 
was an accumulation o° pig iron stocks at the close of the year, and many 
furnaces were then blown out, while others have since been added to the idle 
list. The production of pig iron in the whole country during the first three 
months of the present year has been fully one-fifth less than the production 
in the last three months of 1892. In the steel rail trade during the first quar- 
ter of the present year there has been almost complete stagnation. Many 
rail mills have been entirely idle a large part of the time, while the production 
of others has fallen very far below their normal capacity. Railroad managers 
very generally declined during these months to place orders for rails, 
even for early delivery. The demand for manufactured iron and steel in mis- 
cellaneous forms has not been so seriously interrupted as the demand for pig 
iron and rails. 

As these pages go to press in the early days of April there is not notice- 
able any marked improvement in the demand for pigiron. The stocks of 
unsold pig iron at the close of the old year have undoubtedly been reduced, 
but itis significant that prices have also been reduced since the opening of 
the new year. In the steel rail market there is a better outlook than existed a 
month ago. The purchase, in November last, of the Allegheny Bessemer 
steel rail plant by Mr. Carnegie and his partners, the consolidation early in 
March of the two large steel plants at Scranton, and the good understanding 
existing among all the steel rail manufacturers are influences which have 
combined to stiffen the prices of rails, so that railroad managers whose roads 
are in need of rails have nothing to gain by further delay in placing their 
orders. They are now placing them. The demand for iron and steel for 
structural purposes, particularly bridge building, continues fairly active, but 
current orders for locomotives and all kinds of railroad cars suffer greatly by 
comparison with the orders of a year ago. 

The extraordinary character of the demand for pig iron in our country 
in 1890 was largely due to the increased demand for Bessemer steel, our produc 
tion of which in that year was much larger thanin any previous year, but it 





was also due in part to an increased demand for open-hearth steel, and to the 
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increased wants of foundries, machine shops and iron rolling mills. The 
demand for Bessemer steel rails was much more active in 1890 than in 1889, 
which will account for a part of the increased production of ingots, but there 
was also an increased demand for both Bessemer and open-hearth steel for 
various otber purposes for which either or both are used—for bridges, ships, 
buildings, and other structural purposes; for plates, sheets, axles, springs, 
forgings, castings, machine tools, other tools, etc. There was a greatly in- 
creased demand in 1890 for iron and steel plates, and for iron and steel in 
other forms, to be used in the construction of iron and steel ships for the 
merchant service, and of steel ships and other vessels for the new American 
navy. Outside of the above demands there was an extraordinary demand 
for pig iron for all the purposes for which iron and steel are generally used, 
and for many new uses to which they have in late years been applied, such as 
the construction of electrical machinery and the equipment of the cable system 
of street-car lines. The locomotives, cars and car wheels required by our vast 
railroad system consumed in 1890 an immense quantity of pig iron and of the 
finished forms of iron or steel made fromit. That the demand for domestic 
pig iron can not always be maintained at the same rate as that which prevailed 
in 1890 we already know, for production and consumption in 1891 are certain 
to be less than in 1890, but it may be regarded as also certain that our produc- 
tion in the years that are not far distant will more frequently exceed than fall 
below thatof 1890. And the same prediction may safely be made of Bessemer 
and open hearth steel. Weare pre-eminently an iron and steel consuming 
people, and our population is rapidly increasing. 

The extraordinary production of iron and steel in this country in 1890 
naturally called for a greatly increased supply of iron ore, coal and coke. 
The increased demand for iron ore and coke may be fairly measured by the 
increased production of pig iron and of rolled iron and steel. During the 
year the supply of natural gas for rolling mills and steel works failed in many 
places, and there was also from this cause an increased demand for raw coal, 
so that two influences combined to increase the demand for this raw material. 
There appears to be no doubt that the future supply of natural gas in this 
country for all purposes will be much less than it has been. The consump- 
tion of iron ore in the whole country in 1899 was probably about 18,000,000 
gross tons. The shipments of Connellsville coke in 1890 amounted to 6 221 518 
net tons; of Pocahontas Flat Top coke to 433 319 net tons. 

The mileage of new railroad built in the United States in the last four 
years is reported to us by the publishers of Poor’s Manual to have been as 
follows: 12,985 miles in 1887; 7,028 miles in 1888; 5,756 miles in 1889, and 
6,344 miles in 1890. There were 588 more miles of track laid in 1890 than in 
1889. 

There never was such an active year in the building of locomotives in 
this country as 1890, the number built being much greater than in 1889. It 
has been ascertained that 16 firms built 1,860 locomotives in 1889, and that 14 
firms built 2,213 locomotives in 1890. Other firms are known to have been 
very busy in the latter year. The number of locomotives built by the 
Baldwin Locomotive Works in 1889 was 827, which was regarded at the time as 
a remarkable achievement, but in 1890 the number built by these works was 
947. The Schenectady Locomotive Works were the next largest builders in 
1890, the number built in that year by these works being 337, which is said to 
have been an increase upon the number built in 1889 of 53 per cent. 

As with locomotives, so also with iron and steel ships. We built more 
iron and steel ships for our merchant marine in 1890 than in any previous 
year, and the vessels built averaged a much larger tonnage than those built in 
previous years. The year 1889 wasa year of large aggregate tonnage, but 
1890 much exceeded it in both the number and tonnage of vessels built. The 
number of vessels built in the fiscal year 1889 was 48, while the number built 
in the fiscal year 1890 was 63. The largest number built in any fiscal year pre- 
vious to 1889 was 48, in 1885. Many of the vessels built in 1889 and 1890 were 
built at ship-yards on the great lakes. 

The year 1890 was an anomalous one for our iron and steel manufacturers 
in its relation to prices, as it was also for manufacturers of other products. 
The production and consumption of all leading articles of iron and steel, 
except steel rails, were not only much larger in 1890 than in any preceding 
year, but prices steadily receded from January to December. Many other 
manufactured products were produced and sold in exceptionally large quanti- 
ties, but at declining prices. About the beginning of the year prices also 
began to decline in Europe. It has usually been the experience of manu- 
facturers that prices fall with a decreased demand and rise when the demand 
increases. The experience of many American manufacturers in 1899 was of a 
precisely opposite character. Our explanation of the change is doubtless 
found in the fact that our productive capacity in all leading manufacturing 
industries is now so large that we are able to meet any extraordinary con- 
sumptive demands without creating that scarcity in supply which is essential 
toa rise in prices. The day for exciting booms in any American manu fact- 
ured products seems to be over. 

The season prices of Lake Superior iron ore which were established early 
in 1890 were maintained all through the year, except just before its close, 
when concessions were made on new contracts. Such contracts as have been 
made for the present season have been at prices fully $1 per ton below the 
prices ruling in 1899, 


The price of Connellsville coke was advanced on November 1, 1889, from 
$1.50 to $1.75 per ton of 2,000 pounds, free on board cars at the ovens, which 
price continued to rule until February 10, 1890, when it was further advanced 
to $2.15 per ton. This price was maintained until the close of the year, but on 
the rst of January, 1891, it was reduced to $1.90 per ton. Onthe gth of Febru- 
ary a general strike of Connellsville miners and coke workers interfered with 
further production until the present time and prices for such coke as could be 
obtained have not been uniform. 

Although prices of iron and steel continued to shrink throughout 1890, no 
attempt was made to reduce wages until about the close of the year, when in 


some instances a reduction of about 10 per cent. was made. This action nat- 
urally followed after the occurence of the English panic and the business reac- 
tion early in November. Since the opening of the new year reductions previ- 
ously made have been continued, and others have been made necessary by the 
increased dullness in trade. 

There were few strikes or other difficulties in the iron trade or related 
industries during 1890. Toward the close of the year, however, two notable 
strikes for increased wages occurred. About the rst of December several 
thousand coal miners and coke workers in Alabama demanded an advance in 
wages, which was refused and a general strike was ordered, which lasted until 
the middle of January, when the men returned to work at the old wages. Dur- 
ing the strike many blast furnaces were banked or blown out. On the last day 
of the old year several hundred Hungarians and others employed at the Edgar 
Thomson blast furnaces struck for an increase in wages, which was refused, 
whereupon a riot was precipitated by the strikers on the rst of January, who 
undertook to prevent other workmen from taking care of the furnaces. One 
innocent man was killed and others were seriously injured. Several of the 
furnaces were banked. In the end order was restored but wages were not 
advanced. 

Since the beginning of the present year the most serious labor difficulty 
that has occured has been in the Connellsville coke region, where a general 
refusal by the miners to accept a reduction of 10 per cent. in their wages, 
coupled with a demand for an increase of 1214 per cent., resulted in a strike of 
10,000 miners on the 9th of February, which was speedily followed by a strike 
of other miners and by the refusal of several thousand coke workers to longer 
work at the ovens. Nearly all the coke ovens in the district have since been 
idle, and as a consequence, the supply of coke for blast furnaces has been 
greatly curtailed, and many furnaces from this cause alone have been banked 
or blown out. 

While the liquidations which have been made compulsory by the panic of 
last November are yet productive of much individual hardship, all signs indi- 
cate that the financial disturbances of six months ago have about spent their 
force. 

SUMMARY OF THE FOREGOING STATISTICS FOR 1890. 

We present below a complete summary of the foregoing statistics for 1890, 
in which year this country made the best record in the production of iron and 
steel that has ever been made by any country: 
















Production of pig irom, met tomS............sesereescneenstensersesenseesensees ene teeeecsereseeeeee 10,307,028 
Production of spiegeleisen, included in pig irom, met tomS..........0..0-.ccceeceeenerensceese eenes 149,162 
Production of bar, rod, hoop, skelp and shaped iron, net tomB..................cssscsrsesseeseees 2,208,880 
Produccion of bar, rod, hoop, skelp and shaped steel, net tOmS......... .cececoscseessrersereeees 1,235,970 
Production of iron and steel wire rods, included above, net tomS............cccces seserseeceeees 511,951 
Production of plate and sheet iron, except nail plate, net tons..... £05,642 
Production of plate and sheet steel, except nail plate, net tons... 401,537 
Production of iron cut nai!s, kegs of 100 poundsS...............s0008 ++ 1,06, 130 
Production of steel cut nails, kegs Of 100 POUNAS.............ccceeeesceeereeeteescereereeeenene sessseres 3,934,816 
Total production of cut nails, kegs Of 100 pOUNGG...........ccec.:cccccseeeeeeceeceereeeneeesenseeeenenes 5 640,946 
Production of iron and steel wire nails, kegs of 100 poumas..... .........:.cceseeecccess seeeeenee 3,135,911 
Production of al rolled iron, including iron nails and excluding rails, net tons...... 2,804,829 
Production of all rolled steel, including steel nails and excluding rails, net toms... 1,829,247 
Production of Bessemer steel rails, net tOnd...:..........ccccccccrcsssssvsssccsseestenees seeseneneses cesses 2,091,9°8 
Production of open-hearth steel rails, met tOMS.............ccseceesseeecesereseseeenene: ensneecersesseeees 4,018 
Production of iron rails, met tOmS.......0.....0.cceresseeeesceccsecseees 15,548 
Total production of rails, met tOms........csesseee:ceecceeceeees 2,111,544 
Production of street rails, included above, net tons.... 110,353 
Production of Bessemer steel ingots, net tons............. 4,131,535 
Production of open-hearth steel ingots, net tons........... 574,820 
Production of crucible steel ingots, met tOms................-cccseeeeeeescsreeereeeeenerssssssssonseenseseees 79,716 
Production of blister and ‘‘ patented”’ steel, met tons...........ccccceceeseeeeeeenene panhasasonta 4,248 
Production of all kinds of crude steel, net tons....... 4:790,319 
Production of iron blooms, net tons... e 30,783 
Value of imports of iron and steel....... -- $44,540,084 


Value of exports of irom and Steel.................cccceeeeeeeeenees pconsvonctequeninen, soencetbeminen shesceenuenial $27,000,124 
Teaports Of Irom OFS, FIOSS CONB........crccescocssseressssescecoveroeseonrcons seeseensons sorees ceseossansousnbooeats 1,246,830 


Domestic production of irom OTe, QrOoSS tOMS...........eceeceeccccccsssereeeeeessenenenenssssensesensceenes 18,000,0c0 
Shipments of anthracite coal from the mines, gross tons.. ++ 35,855,175 
Total domestic production of coal, gross tons................:0++« -» 140,022,264 
Iron and steel ships built in the fiscal year ended June 30 sf 63 
Diiles Of MEW CRTLTORE COMPDIBIEG covece seceseceresecoecccessseccccsoccconcecsesosoescesbposoocescocsepconecsssbessens 6,344 
Total number of miles of railroad, December srat.......2. . secccccsscsecccccee scccccocccscsosecnesccees 167,741 
Immigrants in the calendar year ended December 31St........ccsscsseeeeeseenseeseecseseneneranensees 495,021 





Protecting Structural lron from Rust. 

In an article in the Rai/road and Engineering Journal on the preservation 
of iron and steel structural work, Mr. Woodruff Jones shows that asphalt, coal 
tar and iron oxide paints are all more or less unsuitable for this purpose and 
that pure red lead is the best material. With linseed oi), it forms a hard, 
elastic coating, clinging with great tenacity tothe metal. It does not oxidize 
the iron as do the iron oxide paints, nor act as a carrier of oxygen from the 
atmosphere, and it does not soften and run when exposed to the hot sun, nor 
become brittle with age and scale off, as the asphalt and coal tar paints do. 
The Government has specified that the iron works of the new library building 
of Congress be protected with a coat of red lead, and the Navy Department 
has adopted it for the hulls of its iron and steel vessels, as direct experiment 
has proved that not only isthe metal protected by it, but there is less fouling 
of the bottom of the vessel and fewer barnacles are found on surfaces thus 
protected. To obtain the best results with red lead, it must be applied to the 
work before it sets with the oil. If it be applied after the combining and 
settling process has taken place, the hard, clinging coating will not be formed 
on the iron surface. Red lead is more expensive in its first application than 
the other paints referred to, but it lasts longer and less labor is involved in 
repainting, so that it is cheaper in the long run. 





Material for Car Wheels. 

In a recently published account of the works of the Northern Railroad, of 
France, it is stated that they have an ingenious plan, in the interests of econ- 
omy, of making wheels for cars by bending up seven pieces of bar iron in 
such a shape that the center fits inside a band or false felloe, which, in turn, 
is hammered into a groove in the tire. Felloe and bar are riveted together, 
and the bars bent round to the center of the wheel, and their ends then have 
a mold placed below them ; cast iron is then run in forming the hub, which 
is afterward bored out and the cast steel axle forced in by 55,000 to 66,000 pounds 
hydraulic pressure. The life of the center of the wheel is said to be practi- 
cally interminable under the ordinary conditions, and the cheapness is such 





that they are now adopted almost entirely. 
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BRITISH TRADE IN IRON AND STEEL. 





The demand from the United States formed almost the solitary exception 
to the general falling off in takings of British iron and steel during March. 
A decrease in total takings amounting to 21 per cent., and in values to six per 
cent., is the burden of editorial complaint of leading English iron trade papers, 
and the large increase in demand from this country—41 per cent. over March, 
1890—ie, in consequence of its peculiar cause, rather a subject for regret than 
for satisfaction. This increase in tinplates is the chief cause of the rather 
small decline in values of exports to all countries, when compared with the 
heavy falling off in quantities exported. Far from this enlarged demand 
from the United States being looked on as a favorable feature, it is generally 
construed to indicate that with the going into effect of new tariff regulations 
on tinplate in this country in July, the present rush of English tinplates to 
this country will cease, and with this cessation the unfavorable balance, as 
compared with last year, will become still more pronounced. The general 
opinion seems to be that British trade as represented by the foreign demand 
for iron and steel is on the down grade, and one leading journal says that the 
March showing of exports was as bad as could well be. 

The total exports of British iron and steel in March to all countries were 
256,439 tons, against 324,721 tons in March, 1890. For three months the ex- 
ports were 694 439 tons, against 904 534 tons in the first quarter of 1890, a de- 
cline of 23 per cent. The total value of the exports for the three months was 
$31 316,651, a decrease from the first three months of 1890 of 13 percent. With 
the exception of the large gain in tinplates there have been few changes on 
the favorable side. Exports of bar, hoops and sheets and iron wire showed 
slight gains for the three months. Pig iron and railroad material showed 
heavy decreases, the latter due to decreased takings by the Argentine end 
Brit!sh India. The continental demand for pig iron fell off very heavily. The 
exports to the United States for March and the three months compare with 
last year as follows: 


——March——. -—Three months— 
1891. 1890. 1891. 1890. 
















Hoops and Sheet.........000....:cesesees 286 396 816 2,460 
TISD AOD... scoccesicscee -38,538 17,245 98,909 59,242 
Cast end wrought.. 191 165 545 814 
Se . 2,317 1,386 4,869 4.750 
Unwrought steel..........ccccscesssssessss 2,915 1,367 5,275 4,109 

is csdkiesanewensomromtbseres oeans 52,467 37,026 124,015 97,399 
Exclusive of tinplates............e000.13,829 19,781 25,106 38,157 


While the gain in the March total of exports to the United States is over 
15 oco tons, or 41 per cent., the increase for the three months was only about 
26 600 tons, or 27 percent. Leaving out the item of tinplates it will be found 
that our takings of British iron and steel fell off 31 per cent. for the month 
and 34 per cent. for the three months. While pig iron, wire and hoop and 
sheet iron show small decreases, the gain in percentage of unwrought steel is 
very large, and the same is true of railroad material and old iron, but the 
small quantities of these goods involved make the gain in actual tons look 
small as compared with the gain of 21,400 tons, or 126 per cent., in tinplate 
shipments. For three months the shipments of tinplates gain 67 per cent., and 
unwrought steel 27 percent. Railroad and old iron showsmaller gains. Pig 
iron shipments fall off nearly 60 per cent., or to the extent of 12 874 tons, while 
bar iron, hoops and sheets, cast iron and wire fall off to lesser extents. 

As throwing some light upon the condition of the English iron trade at 
home, the following from a leading London journal will be found of interest: 

“ The statistics published in connection with the pig and finished iron 
trades of the north of England are the only figures concerning those trades 
issued regularly and kept up to date, and, accepting them as a criterion of the 
condition of business in other parts, there is no ground for entertaining any 
other opinion than that trade has become very bad, and what is worse, it does 
not promise to improve soon; indeed, the general anticipation of even the 
most sanguine is that ‘things will be worse before they are better.’ The sta- 
tistics of the pig iron trade for March are, to say the least, unsatisfactory. 
Trade is distinctly unfavorable, and what makes appearances worse is that the 
increase this year occurred at a time when so many furnaces had been blown 
out, and the production was at a smaller rate than it has been for a long time. 
It is naturally asked that if with a reduced output there is an increase of stocks 
in what should be one of the best shipping months of the year, what will be 
the state of affairs when the quiet Summer months arrive? There does not 
now appear to be much probability of an active Spring trade, for the inquiry is 
very smajl, trade is extremely bad abroad as it is in this country, and while 
stocks of foreign consumers are heavy, there is a plethora of native iron on 
which to draw. The figures we printed last week showed that our business 
with the continent this year so far had been unmistakably disappointing, be- 
ing much below that of last year. Thus there is reason to believe that the ex- 
port trade during the rest of the Spring will not come up to the average, and 
there does not promise to be much of a revival in business, at any rate before 
the Autumn trade sets in.’—[Bradstreet’s. 





Union of German Manufacturers of Wood-Screws. 

The Aoln. lVolksztg. brings the following: “The Union of the German 
Manufacturers of Wood Screws, a union of great importance, was taken very 
little notice of thus far. The Wood-Screw Union, embracing about six of the 
more important German and also English manufactories, enhanced a year and 
a half ago its prices by 50 per cent, because new material got dearer and—as 
it stated—on account of anenhancement in wages. It retains, up to date, its 
high prices although raw material has become much cheaper and the enhance- 
ment of wages has been inconsiderable only. It is easy to calculate what an 
enormous profit the wood-screw manufacturers realize from the home consum- 
ers, and, before all, from the ironmongers, and this circumstance gave rise to 
the conjecture whether also wood screw manufacturers did not sell their pre- 








ducts cheaper to foreign customers at the expense of the home consumers. 
Nothing definite has been found out so far. In a home bargain, however, the 
following case became known, apt to injure the repute of the union, not only 
in the export, but also in the home bargains. Bavarian artillery work-shops 
had asked for tenders for the supply of smaller working material, and the 
wood-screw works of Schwelm offered at 30 per cent. under the union prices ; 
two firms of Munich—buying at union prices—had of course the worst of it. 
The union leans hereby on an exceptional regulation, not generally known 
within buying circles, according to which prices for submission of railways, 
military institutions and shipbuilding yards are reserved to the union, in 
order, in the contingency, to be able to meet foreign competition. But this is 
a different case altogether, the matter in question here is not a submission in 
the general sense, but simply a bargain of the consumer with a contractor to 
meet the necessary demand during one year at agreed upon prices. It is pos- 
sible, that a want for some articles, given in delivery, does not take place at 
all, besides, a public submission never taken place, only firms, generally local 
ones, are invited to take the order. Such cases, however, carry uncertainty 
and disquietude into the trade. Therefore, consumers on a large scale are 
going to take steps to prevent any such future occurrences.—[Kuhlow’s Ger- 
man Trade Review. 


SOME OF THE TROUBLES WITH STEEL CASTINGS. 








The causes of blowholes in steel castings are evidently numerous, if we are 
to believe all that is said about them. So far, the list is about as follows: (a) 
Piping action ; that is, a shrinkage of the metal in cooling which causes it to 
be porcus in the vicinity of the riser, and in other thick places. (b) Gases 
given off by the cores. (c) Gases in the steel itself. (d) Atmospheric air car- 
ried in by the liquid steel during pouring. 

To prevent piping, cores properly located seem to be adequate. The loca- 
tion of the gate has much to do with it. Castings, which are otherwise the 
same, will be found porous in one cast and solid in another, where the location 
of the gate is different. 

The main remedy for the blowholes due to gases and atmospheric air 
seems to be lowering the melting point, or the use of hot molds. The addi- 
tion of aluminum to reduce the melting point is, owing to its low price, now 
being made the subject of extensive experiment, both here and in England. 
Some railroad companies in England, notably the Lancashire & Yorkshire, 
have been very successful in making steel guide yokes, truck wheels and driv- 
ing wheels by the use of a “ physic,” as it is called, principally of aluminum. 
At the present time two scientific societies in England are investigating this 
matter. Lowering the melting point has the effect of allowing the steel to 
remain fluid a sufficient time to enable the gases given off by the cores, or 
which may be in the steel, or the atmospheric air that may be carried into the 
mold by the liquid steel, to escape through the veins provided. Much success 
has been attained in keeping the steel in a fluid state while in the mold, by 
using iron or steel molds coated with a thin layer of separating materia], and 
cores as much as possible of iron, allof which are heated as high as practi- 
cable before the steel is poured. 

It is evident from the progress recently made, and from the success already 
attained by some steel-casting companies in this country, that they will soon 
be able to produce sound steel castings of any form. In fact, there is little 
excuse now for steel castings so porous as to be objectionable for ordinary 
work. Ofcourse, for receptacles to be kept tight under a heavy pressure, the 
small blowholes, which are at present almost unavoidable, will be found to be 
seriously objectionable; but so far as strength is concerned, these small blow- 
holes matter but little. Stationary engine companies and makers of mining 
machinery are using large quantities of cast steel with numerous fine blow- 
holes, and in their experience there seems to be no objection to such castings. 
In fact, it has been stated by them that even with a considerable porosity the 
castings of steel are more satisfactory and reliable than those of iron. 

The cost of cast steel is lower than most people think. For instance, the 
large rolling mills make their own steel casting from the blooms from which 
they roll rolls, plates and beams, etc., and charge them up on their books at 
only two cents per pound, but such castings are large and rough. English 
railroads have found that for equal strength cast steel is cheaper than cast 
iron. The cost of melting steel is but little, if any, greater than melting cast 
iron when one is familiar with it. The possibilities in this way ere well illus- 
trated by a brake-shoe company in Chicago, which has recently put in a steel 
casting plant for brake shoes. They are now making their own cast steel with- 
out the least difficulty, and they get a more uniform product than they have 
been able to buy in the past. There are as many grades of cast steel asof cast 
iron, and, just as some foundries make good cast iron while others make only 
an inferior casting, so some cast steel makers are sending out cast steel which 
is not as good as first-class cylinder iron, while others are making a very good 
product. Thereis a knack in this business, as in every other; butthe demand 
for cast steel is such, both here and abroad, as to make the subject interesting 
to scientific investigators, and we may hope to learn within a year or two of 
rapid improvements in the processes for making cheap steel castings.—[Rail- 
road Gazette. 





Nickel Steel. 

It is probable that a yew industry will in a little while be carried on in 
Sheffield or in the immediate neighborhood. This is the production of ferro- 
n'ckel in a form suitable for use in the production of what will be known as 
nickel steel. Some time ago Mr. J. F. Hell, of Messrs. Wm. Jessop & Sons 
(Limi‘ed), took out a patent for the use of nickelin the making of steel, and 
an armor plate of his, in the making of which nickel played an important 
part, underwent a successful trial at Portsmouth. Since then a syndicate, of 
which he is a member, has been formed to purchase the rights of other pat- 
entees in France and America, and to obtain the control of supplies of nickel 
ore.—[Glasgow_Engineer. 
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LAKE SUPERIOR MINING NOTES. 





GOGEBIC RANGE. 

The body of ore reached from the new No. 4 shaft.at the Anvil is develop- 
ing into something pleasing to its owners, and will give the mine the greatest. 
impetus it has yet had in its stride towards a position among the giants. The 
lens as first reached by a cross-cut from the shaft appeared to be of no special 
importance as to size, and also to be somewhat out of place. As the drift pro- 
gressed to the eastward, however, the series of cross-cuts determined the fact 
that the false foot wall was receding gradually to the southward, that is, 
towards the true foot wall, while the hanging kept its proper course. This 
widening of the deposit continued until the true quartzite foot wall was reached 
when the ore body was found to have a width of upwards of 70 feet. And the 
best of it is that the ore is of the highest grade yet produced by the mine.— 
[Pick and Axe. 

The Eureka now has fully 10,000 tons of ore on the dump at No. 1 shaft, 
and the pile is still growing at the rate of about 200 tons per day. Cross-cut- 
ting is still in progress at No. 2, with good prospects of soon being in readi- 
ness to begin raising ore. Development work will also be vigorously con- 
ducted on the eastern part of the property, formerly known as the Gogebic, if 
the demand for iron warrants it—[Pick and Axe. 

There are good sized stock piles at most of the local mines, the Norrie 
having about 300,000 tons of ore above ground. But, as one of the mine super- 
intendeats remarked, “ it will keep.”—[Pick and Axe. 

MENOMINEE RANGE, 

Tae Ludington stockpile now contains about 30,000 tons, and they are now 
raising daily about 600 tons, all of which is shipped to Gladstone.—_[Menominee 
Range. 

At the L~dington the entry on the north side of A shaft at the 14th level 
has progressed a distance of 45 feet. The drift has gone through ore al) the 
way, aud there are not as yet any signs of the hanging wall, and it may not be 
encountered for some time.—[Menominee Range. 

The indications for the development of an extensive mine at the Waucedah 
are very good indeed, and at a comparatively short distance down a small 
vein, which varies considerable in width, was found. The workmen drifted in 
on this vein for a short distance and soon secured about 1,000 tons of ore, 
which is of a soft blue character, and the assay shows it to be very high in 
iron. At the present time there are two shafts, each 105 feet in depth, but it 
is the intention to sink a distance of 300 or 400 feet and then cross-cut.—[Me- 
nominee Range. 

While working in the drift which is being carried to No. 2 shaft at the 
Hamilton, the workmen encountered an entirely different lense of ore from 
the one which has been producing ore at this mine. When the ore was struck 
the drift had gone through soap-stone for a distance of 28 feet, and since the 
ore was discovered the drift penetrated it about 15 feet. The ore is of an en- 
tirely different character from that now found in the Hamilton, being a mixt- 
ure of red and blue ore and not so high in iron. The width of the vein has 
not been ascertained, and it may be that the drift has only penetrated the top 
of what may prove to be a wide and deep lense.—[ Menominee Range. 

Oae of the busiest spots in Florence County to-day is the locality known 
as the Commonwealth Co.’s new find, situated on the southeast quarter of 
the southeast quarter of section 34, 40-18—half a mile distant from the old 
Commonwealth mine, and about two and a half miles from thiscity. The new 
find is destined to become one of the largest and most valuable iron properties 
on this range, and present indications warrant the prediction that it will 
eventually rival the great Chapin as an ore producer, and its product is nearly 
equal in quality to that yielded by the big mine at Iron Mountain. Quite a 
location is sure to spring up at the new find, it being favorable and admirably 
adapted for one. The new find now shows up a length of 700 feet and 113 
feet in width, eight or ten shafts and pits all being bottomed in ore, the 
quality of which is excelled by no other mine in this county. Two east and 
west drifts and a crosscut to the north in shaft No. 1 are all breasted in ore 
for more than 40 feet, and the shaft itself, which is 80 feet deep, is all in ore, 
except, of course, a few feet of surfacing. A line of test pits, ranging consid- 
erably less than 100 feet apart, and all in ore, have been put down in a north- 
easterly direction from No.1. Shaft No. 7, 320 feet from No. 1, and more to 
the west, has encountered the ore in a northeast crosscut at a distance of 17 
feet from the shaft, the shaft being down some 50 feet.—[Florence Mining News, 

The Florence has not yet shipped a pound of ore, and so far there are no 
prospects of immediate shipment. Last year the Florence commenced ship- 
ping as early as April 8. The situation is somewhat gloomy just now, but 
everybody anticipates brighter times ahead. There is said to be a million 
tons of ore in sight at the Florence.—[Florence Mining News. 

MARQUETTE RANGE. 

Reliable reports from the U.S. Grant property, on the East Negaunee 
range, and in which Marquette capital is so largely interested, are to the effect 
that the drift north from the bottom of the shaft struck the ore, and had pene- 
trated the body 22 feet. The ore is a soft hematite, and is declared to be 
identical in quality with that of the famous Negaunee mine which adjoins the 
property on the west.—[Marquette Mining Journal. 

At the Fitch mine they will sink another lift, the showing in the present 
bottom of the mine warranting that expenditure of capital and labor. 
The ground shows more uniform and regular in the bottom, and it is thought 
that something good may be found by sinking deeper.—{Florence Mining 
News. 

Exploratory work will be resumed at the Noyes-Hallet find, in the town of 
Commonwealth, a new company being organized at Menominee to operate the 
property.—[Peninsular Record. 

The Pittsburgh & Lake Angeline Co. has evidently struck a large deposit 
of ore at its exploration at the eastend of the lake. The drift being run from 
the bottom of the shaft at that point encountered ore at 70 feet southwest of 

















































the shaft. The miners are now into the ore a distance of 12 feet, and there is 
every indication that a good mine will be developed. The ore is a dark blue, 
gives 65 50 in metallic iron, and .o14 in phosphorus, a most desirable product. 
—[Florence Mining News. 

In the extreme east end of the Dexter mine they have struck ore much 
resembling that ofthe American mine, but enough has not been done to give 
an idea of its value. It would give about 67 per cent. in metallic iron, proba- 
bly, and was the first of the kind ever foundin the mine. A large deposit of 
ore of this quality would be a good thing for the Dexter.—[Florence Mining 
News. 

At the Riverside the drill was placed and a boring started into the foot, 
Four feet of magnetic ore of good quality was cut, after which the drill struck 
slate ore. From the latter no core was obtained, owing to the friable nature 
of the ore, but it is thought that the latter is of good quality. This has not 
been satisfactorily determined as yet, however, yet the presence of slate ore in 
any form is looked upon as an encouraging feature.—([Iron Ore. 

Important gains of ore have been made at the North Jackson, these being 
at Nos. 3 and 4 shafts. At No. 3, which is the most northerly opening on the 
property of the company, they have two levels, and sinking is now in progress 
for the third. What was for some time supposed to be the foot of the deposit 
at this point was broken into for a distance of about four feet, and the exist- 
ence of a body of fine ore revealed. They have drifted into the new find for 
something like 15 feet, and as yet have not passed through it. The ore here 
obtained is a Bessemer of fine grade. Several hundred feet to the northwest 
from this shaft they have found ore with the diamond drill, and are now drift- 
ing forit. The boring indicates a large deposit. To the south of No. 3 shaft 
several hundred feet is No. 4. This shaft is 230 feet deep, and they have 
opened one level. A late discovery of hard ore has been made here, the latter 
overlying the hematite, is of Bessemer quality, coarse, granular and fine- 
grained indiscriminately mixed, and a neat stockpile has been secured since 
the time the presence of the ore was made known, a few months ago. —[I[ron 
Ore. 

A correspondent of the Vews, in speaking of the rich find in the vicinity 
of Messambria, says that at section 34 the H. B. L.. mining camps are engaged 
in putting down test pits to ascertain the formation. At the Michigan, on 22, 
the work is being run day and night. The whole shaft, which is ten feet in 
length across the vein, is in ore, while the north wall is solid ore. As soon as 
sufficient depth is reached a crosscut will be run to the north to determine the 
width of the vein. Late assays of the ore made by Prof. Palmer, of Ypsilanti. 
Mich., are very favorable. Two samples were taken—No. 1 supposed to be as 
lean as any coming from the shaft, and No. 2 supposed to be as rich in iron as 
any. The assays gave the following, No. 1, metallic iron, 58 40; No. 2, metallic 
iron, 68.1. This ore is low in phosphorus, showing it to be within the Bes- 
semer limit. At the Washtenana the south part of the shaft is in fine ore. 
The north part is in hanging wall. It was supposed the shaft would soon pass 
through the hanging wall, but the dip is so slight—the rock standing nearly 
perpendicular—that this expectation has not been realized. The formation is 
the same as at the Republic and Champion mines, and the captain says the 
ore is almost identical with that at the Champion, at the same depth. 





An Electric Hammer. 

An electric power hammer has been devised which represents a radically 
new application of electro magnetic principles. In general design the ham- 
mer is quite similar to the steam hammer, with its vertical cylinder mounted 
upon its arched frame, and the rising and falling piston by which the hammer- 
head is carried. The novelty of the apparatus lies in the substitution of 
electro-magnetic power for steam by a slight and very simple modification of 
the mechanism. The piston is of magnetic material, and the cylinder is com- 
posed ofa series of coils, through each of which an electric current may be 
passed separately. The apparatus is virtually an immense electro-magnet, the 
cylinder being the coil and the piston answering to the core. The passage of 
an electric current through the coils forming the upper part of the cylinder, 
raises the piston into the magnetic field thus created. By cutting off the cur- 
rent and simultaneously transferring it to the lower coils of the cylinder, the 
piston is released, and its descent is accelerated by the magnetic attraction 
created below. As a magnetic field can be created in any of the series of coils, 
the blow may readily be shortened or lengthened as desired. The current is 
controlled by levers and connections identical with those used on an ordinary 
steam hammer. The absence of the steam pipe is the only feature distinguish- 
ing the machine from the common steam hammer.—[Mining and Scientific 
Press. 





Peculiar Phenomena in Welding. 

Iron is now plated with nickel by pressure between rolls at a welding heat, 
the nickel being recovered from the clippings and shearings of the plates by 
the action of dilute sulphuric acid at a temperature of 55° C.; the iron is dis- 
solved, and the nickel is obtained in the form of thin sheets, as it was melted 
upon theiron. The operation is complete when the evolution of hydrogen 
ceases—even fresh acid at the same temperature has practically no effect. 
But though the separation of the two metals is apparently made, a curious 
fact is noted, namely, that when the residual nickel is chemically examined, it 
is found to differ from its original composition, the amount of iron present 
being notably increased. For example, in a nickel containing originally only 
.og per cent. of iron, 2 per cent. more was found when it was recovered from 
the plate cuttings, and even by along continued treatment with dilute acid, 
the iron could not be sensibly reduced. This peculiar behavior, it is believed, 
points to the possibility of positive chemical combination taking place be- 
tween the metals, and that alloys of iron and nickel are produced in the pro- 
cess of welding—it being a fact very well known to chemists and metallur- 
gists that iron, with but even asmall proportion of nickel, resists the action 
of acids much more effectively than the pure metal.—[{Australian Mining 
Standard. 
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STEAM ENGINES AND BOILERS. 





To enable our readers who have acall for anything in the way of steam 
power to secure an outfit embracing all the desirable features and improve- 
ments that have been found of advantage after years of practical test in actual 
work on the market, we herewith briefiy illustrate and describe the popular 
center crank engine, with self-contained, return tubular boilers and improved 
upright engines with submerged tubular steel boilers, built by the old original 
and widely-known firm of James Leffel & Co., Springfield, O. 

Fig. 1 represents the horizontal engine mounted on iron bed when used as 
a stationary engine separate from the boiler. The main frame of the engine is 
cast in one solid piece, and is of the class known as straight-line engine, with 





FIG. I. 


center crank and bearings on each side, which are of more ample proportions 
than customary, thereby insuring great endurance and stability. The cylin- 
der end of the frame is turned accurately in lathe, and the guides for the cross 
head are bored out in exact line with the cylinder, making a concave surface 
to the guides, so as to insure the cross head from any possible binding or 
heating on the sides. The cross head is constructed with adjustable gun 
metal gibs or followers. The cross head wlth its pin and connecting rod, as 
also the crank shaft, are made of pure homogeneous solid cast steel—the new 
high-grade steel produced by the Bookwalter-Robert process. The cylinders 
are cast of carefully mixed iron, so as to insure the best results in regard to 
tenacity and density, as also are the pistons and valves. The cylinders are 
covered with asbestos and Russian iron jacket with brass band trimmings: 
The well-established D slide valve is used, of proper proportions, adapted to 





Fic. 2. 


the service and speed of the engines, the eccentric for operating the valve 
being arranged to fasten in position to crank shaft with a cap screw, having 
two holes for said screw in web of eccentric, so that by changing the screw 
from one hole to the other, the engine is adjusted to run in the opposite direc- 
tion. Each engine is supplied with throttle valve and safety governor, which 
insures the stopping of the engine in case of breaking of the governor belt. 
The engine is supplied w'th a large, heavy flywheel pulley on one end of the 
crank shaft, and a smaller pulley on the opposite end, so that the purchaser 
can have the advantage of driving either high or low speed shafting from the 
engine as desired, said pulleys being interchangeable. 

Fig. 2 shows this engine on horizontal steel boiler. These boilers are of 
the class or style known as the Cornish return tubular boiler, the same style 
as are almost universally used upon ocean steamers, which is a guarantee of 
their safety and efficiency; for all places in the world where the absolutely 








best boiler is required, it is for that purpose. In this construction of boiler 
the firebox consists of a large cylindrical flue surrounded by water, extending 
the entire length of the boiler, in the front end of which is placed the furnace 
with the bridge wall at back end of the grates, which are of unusual length, 
making a long furnace and ample grate surface. This will be appreciated by 
engineers, particularly when wood is used for fuel. Back of the bridge wall is 
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acombustion chamber, the entire diameter of the furnace flue, its rear end 
having a chamber extending upwards for the return of the heated gases 
through a series of best quality American lap welded tubes, the length and 
diameter of tubes being properly proportioned to the size of the boiler. The 
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FIG. 4. 





rear end of the boiler is constructed with door for the ready inspection and 
cleaning of that portion of the boiler, this part having a special improved 
p2‘ented fire-proof lining, which protects the head and retains the heat within 
the combustion chamber. The front end of the boiler has the furnace fitted 
with substantial double plate hinged door, and also hinged doors for the ash 
pit and the smoke bonnet, the latter of which can be readily opened by turn- 
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ing a button and free access had for the purpose of cleaning and examination 
ofallthe tubes. The entire boiler is constructed of steel, the cast iron used 
upon it being of the best quality of hot b!ast charcoal iron, the highest grade 
of that metal knownin the arts. Therefore, in obtaining one of these boilers 
the purchaser can rest assured of procuring one of the very best articles of 
the kind at present manufactured. These engines and boilers are furnished 
in six sizes, viz: 5, 8, 10, 16, 29 and 26 horse power, and in various combina- 
tions and styles. 

Fig. 3 represents their new improved construction of upright boiler and 
engine combined. The engine frame is one solid casting of best material, 
with main bearing and guides all in one piece, the same accurately fitted and 
upper end of frame faced in lathe and cylinder attached to same, the frame 
being fastened to saddles which are attached separately to the boiler. All of 
the working parts of these engines are constructed with the same care, as 
regards material and workmanship, as detailed in the description of the hori. 
zontal engines herewith. 

Fig. 4 illustrates interior construction of their new upright submerged 
tubular steel boiler, by which it will be seen that the entire length of the 
tubes and the upper tube sheet are submerged in the water. Their durability 
and safety are thus greatly increased, as they are not subjected to superheat- 
ing and unequal expansion, as in the case of the ordinary boiler, with the 
tubes extending through steam space to upper tube sheet at the extreme top 
of the boiler. These boilers are more expensive to manufacture than the 
ordinary upright boilers offered on the market, but customers will find it a 
judicious outlay to get the best when purchasing. The uprights are furnished 
in three sizes, viz: three, four and one-half, and six and one-half horse-power. 

A nicely illustrated descriptive pamphlet replete with valuable and use- 
ful information, will be sent free on application. Dzalers wishing to handle a 
line of engines and boilers possessing superior merits for practical efficiency 
and adaptation for all kinds of work, will benefit themselves and their custom- 
ers by writing the manufacturers, James Leffel & Co., Springfield, O., whose 
Eastern office is at 110 Liberty St., New York City. This company have been 
engaged in the business for along number of years, and have successfully 
introduced more than 4,000 of their engines on the market, having them in 
use not only in every State in the Union, but in foreign countries as well ; 
and the demand is continually increasing, demonstrating beyond a doubt their 
claims for superior excellence. 





THE SMOKE NUISANCE IN CITIES. 





The rapid increase in the number of locomotives and stationary engines 
of all kinds used in our cities, and the added fact that in the West soft coal is 
used very largely for steam making, has made the resulting production of 
smoke a very serious evil, and many devices have been tried for obviating it. 
In Chicago the city authorities have been for several years endeavoring, under 
stringent municipal regulations imposing penalties for the emission of smoke 
in excessive quantities, to compel railway companies, manu‘acturers and 
others to abate what has become to be known as the “smoke nuisance.” Var- 
ious promising appliances after thorough trial failed to accomplish the result, 
but the city authorities persevered and improved devices were brought into 
use, the number in service being gradually reduced as the results of experi- 
ence until fiaally the attempt to relieve the city from the pall of smoke which 
hung over it seems to have been nearly successful, as appears from the follow- 
ing report by the chief inspector of the health department. We will add that 
the gratifying results here noted appear to be due very largely to the use of 
the Hutchinson fuel and gas furnace, a device for preventing sparks and 
smoke, and also for economizing fuel, which has been used for several years 
and is now to be found on the locomotives and stationary boilers of nearly, if 
not quite all the railways, and a large share of the manufactories in Chicago: 

There is no longer any doubt of the practicability of abating the smoke 
nuisance upon railways, as is shown by the follo ving report of what has been 
accomplished by the roads running into Chicago during the past year, begin- 
ning with March 1, 1899: Tae Chicago & North Western has abated the nui- 
sance on 64 locomotives and 166 stationary boilers in its depots, office building 
and shops. The Pittsburgh, Chicago & St. Louis on 18 locomotives, one boiler 
in its shop, and has contracted to equip all other engines running into Chicago. 
The Pittsburgh, Fort Wayne & Chicago has ten locomotives equipped. The 
Chicago & Northern Pacific is engaged in equipping all its locomotives run- 
ning into Chicago. The Lake Shore & Michigan Southern has equipped 68, 
and that number comprises all the locomotives running into the city, includ- 
ing passenger, freight and switch engines. The Chicago, Rock Island & 
Pacific has equipp2d 24 locomotives with new devices and repaired 38 old ones, 
some of them having been in use for the past six years, and has equipped the 
boilers at its elevators A and B. The New York, Chicago & St. Louis has 
equipped eight locomotives and contracted for ten more, which will cover all 
the engines this road has running into the city. The Chicago & Erie has 
equipped 18, and has assured the department that it will continue the good 
work until all the engines running into the city stop their smoke. The Chi- 
cago & Grand Trunk is now engaged equipping all its engines running into 
the city; it has seven equipped, and has promised to finish them all before 
Summer. The Belt road has equipped eight locomotives and the boilers at 
the Dearborn station. The Chicago & Eastern Illinois has equipped nine new 
and repaired 16 that have been in use several years. The Baltimore & Ohio 
has all its engines equipped running in the city, 35 in number, and reports 
them being highly pleased with the results. The Illinois Central has suc- 
ceeded in stopping the smoke on twelve of its engines, and promises a com- 
plete abatement of the smoke nuisance in the near future. The Michigan 
Central is engaged upon 39 of its engines running into the city and has 13 of 
them already working satisfactorily. These results are very satisfactory, and 
establish beyond a question that it is practical to abate the smoke nuisance. 
Many of the other roads running into the city have made experiments during 








the past year, but have reported little progress and a good many failures. 
This department has decided that sufficient time has been given to those who 
have not yet complied with the ordinance, and a vigorous prosecution will be 
commenced against those who have neglected or refused to comply. Much 
more has been accomplished in abating the nuisance in factories, hotels and 
office buildings, a report of which will soon be ready for publication. 
(Signed.) ANDREW YouNG, Chief Inspector Health Department. 
CHICAGO, April 1, 1891. 


AN IMPROVED ROTARY ENGINE. 








In most rotary engines, the fatal defect, it is claimed, lies in the lack of 
means to effect the necessary movements of the piston and the bearing abut- 
ments, so as to avoid strong impact or knocking movements that soon pound 
loose and are short lived. As rotary engines generally revolve rapidly, it is 
essential that the shifting parts be arranged to move as easy as possible. The 
present invention patented by Mr. Abner D. Baker, of Swanton, O., is a notable 
example of the attainment of the desired end, and is seemingly the nearest 
approach to the desired object that has yet been attained, and is practically 
perfect. The illustration presents a side view of the interior, showing the re- 
lation of the case, revolving drum and engine shaft, with the casing and steam 
chest. The abutment or drum revolves on a different center from that of the 
shaft, and is therefore in constant peripheral contact with the top of the cham- 
ber. A transverse packing strip bears at the highest point of the drum con- 
tact, and stops the steam so that it must exert its power against the piston 
that moves around in contact with the shell. The piston is keyed to the en- 
gine shaft, and is counterbalanced in its revolutions, securing perfect smooth- 
ness. As the packing in the end of the piston bears against the inner face of 
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the shell, which is concentric to the shaft, there is no reciprocation of the 
piston, in fact, but only a seeming reciprocation in relation to the eccentric, 
there being no movement of the piston, in fact, except its smooth and unin- 
terrupted rotary movement. The valve gear is so arranged as to permit of 
adjustment to cut off at any desired portion of the stroke, so that the e gine 
can run partially upon expansion. The engine works very smoothly, and 
gives great power with economical use of steam. It will be seen at a glance 
that there is no stroke or reciprocation of any of the parts within the engine. 
The only reciprocating part is the pitman, and the valve which is operated by 
the pitman, being driven by a crank on acentrally located driving shaft. The 
abutment or drum has long tubular arms or sleeves, which revolve on bear- 
ings in the cylinder heads. All of the working joints have a uniform sliding 
contact, which makes the engine run very smoothly. The revolving parts are 
all batanced so that there is no vibration, no matter what the speed is or how 
heavy the load. The piston being keyed to the shaft and carrying its abut- 
ment with it, obviates all start and stop motions. By this engine the highest 
degree of expansion is obtained, thereby securing a great economy in steam. 
Itis claimed to be entirely practical, and especially when applied to run an 
electric dynamo, as it may be attached direct. 





Testing the Hardness of Metals, 

A method for testing the hardness of iron and steel while in the process 
of manufacture has been invented by Mr. C. A. Casperson, Forsbacka Iron works, 
Margretshill, Sweden. The inventor, it is said, conducts a current of elec- 
tricity through a test plece of iron or steel, letting it melt the same, upon 
which the strength of the current necessitated in the operation is compared 
with the strength of current required for the fusion of a standard piece of 
metal of determined degree of hardness, and of the same diameter as the piece 
to be tested. The hardest piece will resist longest, but melt if the current be 
maintained sufficiently. By the aid of an ampere meter, metals of varying 
hardness may be tabulated, so as to furnish a scale, it is said, of hardness. 





LINE shafting should never be placed along the side of a room so that all 
the machinery will be belted from one side. Egqalize the strain on the shaft 
by placing the machines on both sides. For this reason the shaft should be 
run through the center of the room. 
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METAL AS A SUBSTITUTE FOR WOOD IN RAILROAD TIES. 





The report of the Forestry Division of the Uaited States Department of 
Agriculture, on the consumption of wood for railroad ties, seems to establish 
the fact that this consumption is a leading factor in the depletion of our forests. 
Besides many interesting statements regarding the destruction of young 
trees, the report also contains the results of an exhaustive inquiry as to the 
use of metal by railroad managers, in this and many foreign lands, and this 
method of coastruction is suggested as one remedy for the denudation of our 
forests, which is generally acknowledged to be going on at the present time. 

This portion of the report was prepared by E E. Russell Tratman, C. E. 
The statistics are given of 25,000 miles of railroad laid with metal track out of 
a total mileage of the world (exclusive of the United States and Canada) of 
187.721 miles, or arelation of 13 12 per cent. to this total mileage. 

In foreign countries the use of metal, for wood, on railroads has passed 
beyond the experimental stage. Practical tests are now being made in this 
country, and interest in the subject among railroad men is increasing. 

A section of track on the New York Central & Hudson River road, about 
a quarter of a mile in length, was laid with the modified “ Hartford” tie. Mr. 
Walter Katte, the engineer of the road, reports as follows regarding this 
experiment: 

“ The ties (metal) were laid in November, 1889 The line has the heaviest 
kind of freight and passenger traffic. Passenger engines, with a weight of 36 
tons, on four driving wheels and a driving wheel base of six feet, pass over 
these ties at speeds of 40 to 55 miles per hour. The ties have not been in use 
long enough for the expense of maintenance to be determined. Apparently, 
itis thus far no greater than with wooden ties. The reason for using these 
ties was the desire to secure economy over wooden ties, and to obtain a supe- 
rior attachment ofthe rails to the ties. The result has so far been quite sat- 
isfactory. Iam of op\nion thatthe rolled metal tie is essentially a requisite 
for first-class permanent wayin this country. Having investigated the relative 
economy of metaland wooden tie systems for a term of 50 years, I am led to 
believe, as the result thereof, that upon the basis of 55cents for a wooden tie 
and $3 fora steel tie, and under the same conditions of traffic and maintenance 
expense existing on this line, the relative economy is from 8 to 12 per cent. 
in favor of the metal system.” 

The general adoption of metal in place of wood for railroad ties would 
check the enormous consumption of the young growth of our forests. On 
this point Mr. Fernow, of the Forestry Division, makes this forcible statement : 
“The use of wood, and the method of using it, are largely matters of custom 
everywhere. Ia the United States, the enormous supplies which the native 
forésts yielded have not only induced a very extensive, but also a very 
wasteful use of wood, until now we have reached a point when the prospect of 
reduced supplies makes the study of economics a matter of national concern, 
and within a not too distant time private interest will also awaken to the 
need of it.” 

To inventors, a wide field of study and usefulness is open, in devising 
good and economical applications of metal for ties and rail connections. 





NATURAL GAS AS A MOTIVE POWER. 





When an addition is made to the works occupied by a manufacturing com- 
pany, a wing to the main building, for example, the question of getting power 
into the new department becomes of a surpassing importance. Particularly 
is this the case if there is no immediate occasion for carrying a line shaft 
through that portion of the building lying between the engine and the new 
department. Conditions similar to these recently arose in the works of the 
Michigan Stove Co., Detroit, Mich., on the completion of an addition to their 
building. The lower floors of the new building are devoted to the wood and 
iron pattern shops and to the nickeling department. The power necessary to 
drive the machinery used in these several departments was estimated at no 
less than 100 horse-power. Several plans were suggested for obtaining this 
power, one of which was to use wire-rope transmission and another was to 
carry a steam pipe from the boiler and locate a special engine in the basement 
of the building. Still another was to put in a gas motor, using for the purpose 
natural gas, a supply of which is now piped to Detroit from the Northern Ohio 
gas districts. The latter plan was decided upon. It was in a sense, however, 
an experiment both for the company and for the parties supplying the gas en- 
gine. Instead of using a single motor, which would have been employed had 
it been available at the time, two 50 horse-power gas engines were introduced, 
and, singular as it may seem, they were belted directly on to the same shaft. 
Natural gas of the quality used in Detroit, it is claimed, is of at least 25 per 
cent. greater explosive force under the conditions in which it is used in a gas 
engine than ordinary artificial gas. 

This fact was responsible, in part at least, for the failure to secure satis- 
factory results ; for the experiment, under the conditions we have named, was 
not entirely successful. Still other adverse circumstances are to be noted, 
Belting directly upon the same shaft, in view of the fact that there was an 
irregularity in the motors, owing to a difference in time in the explosion of 
the gas in the respective cylinders, caused the two engines—a part of the time, 
at least—to pull against each other. This extended to such a degree as to fre- 
quently break the machinery, causing in one case the fracture of a pulley rim 
and in another case friction heat, which fairly welded a bushing on to the 
shaft. In explanation of the failure it was claimed that the engines were rated 
for the gas commonly used, and that if a change in this regard could have 
been made the results would have been far different. The gas was ignited by 
an electric spark, and, notwithstanding careful adjustment to secure simul- 
taneous ignition, it was difficult to avoid occasional variations. A third 
engine, being of the same pattern, but of much smaller size, and using ordi- 
nary city gas, was used for starting the large engines. A peculiarity of gas 
engines under the circumstances described, which the reader may have noted, 


is that they start off at full speed. On the other hand, a steam engine starts 
slowly and gradually warms up to its work; but a gas engine has no pre- 
liminary steps. This results in unusual strains. After working with the gas 
engines under the circumstances named for considerable time and at consid- 
erable cost to the company, notwithstanding the motor people were to make 
no charge for the engines unless satisfactory, the experiment was declared off 
by the company, and on the occasion of a recent call at the works we found 
preparations well advanced for installing hempen-rope transmission. The 
distance that power is to be conveyed is not so great as to make the scheme 
of carrying steam in a pipe impracticable; but the hempen-rope scheme— 
something that is at present very popular with engineers in different direc- 
tions—seemed to have greatest favor.—[Metal Worker. 





Domestic Tinplates. 
A recent annoncement was to the effect that an important establishment 


had resolved to abandon the erection of a contemplated galvanized sheet ~ ° 


works, and to devote whatever capital and energy might have been required 
in that direction to the manufacture ef tinplate. The admitted reason for 
this change of purpose was that under existing trade conditions the manu- 
facture of tinplate held out more inducements than the manufacture of gal- 
vanized sheets. It must be confessed, however, tnat progress in domestic tin- 
plate making has not been so rapid as many people hoped that it would be. 
Tinplate and terne plate are being made at several works, it is true, and prep- 
arations are going on looking to the erection of other plants, but there is a 
conservatism, a deliberation, about the whole proceeding which is decidedly 
at variance with the activity promised by the advocates of a tinplate industry. 
It had been supposed that a large number, if not a majority, of the sheet mills 
would add cold rolls and tinning stacks as soon as adequate tariff protection 
was assured. 

It has been urged that if there is ever to be a time when the manufacture 
of tinplate will be taken up by the sheet men generally they could hardly find 
the conditions more favorable than they are at present. An accidental meet- 
ing at Pittsburgh of a number of iron manufacturers interested in the devel- 
opment of a tinplate industry has led to a movement which is likely to carry 
out this suggestion, and it was decided to hold a meeting in this city on April 
28 to discuss the advisability of employing some person to carry out the plan. 
C. R. Britton, of Cleveland, O, has been appointed Secretary pro tem. to 
arrange for the meeting, and already reports an earnest interest in it. While, 
of course, all the sheet mills in the country are not adapted to rolling sheet 
for tinplate, a number of them unquestionably are. We are informed that the 
assurance of a regular supply of black sheets at a suitable price is all that is 
needed to lead capitalists to embark in putting up the sufficient number of 
tinning stacks.—[Metal Worker. 





The Tack Combination Formed. 

At a meeting of representatives of the tack companies which have been 
planning a combination on the programme outlined in the last issue of Hard- 
ware, held in Boston, on April 18, the Atlas Tack Corporation was formed with 
a capital of $700,000. Officers were elected as follows: President, Henry 
Hobart, of East Bridgewater; Vice-president, Thomas J. Lathrop, of Taunton; 
Treasurer, Joseph H. Parks, of Plymouth; Clerk, Joseph Pettee, of Whitman. 
These gentlemen, together with Cyrus D. Hunt, of Fairhaven, form the direc- 
torate of the corporation. The plan, it seems, is to form a blanket company, 
which will absorb the individual concerns and then buy out the A. Field & 
Sons’ plant at Taunton. The latter company were not represented at the 
meeting. . 

The idea is then to concentrate the manufacture of wire nails in one place, 
another branch of the industry in another mill, and so on, so as to reach the 
greatest economy. Of course little can be done in the way of fixing an arbi- 
trary price list, the fact that there are 3 000 tack machines in the country being 
a perpetual stay on any design in that direction. The history of the business 
also shows a bitter experience in the matter of fixing prices. When the tack 
manufacturers combined several years ago they at first were satisfied with a 
moderate profit. A high tariff protected them, and all would have been well, 
but ro per cent. dividends gave way to 15, cupidity took 20, and then “the 
bit was taken” and 30 was considered none too good. Capital discovered 
the golden mine, and almost any one who could talk tacks found it possible 
to obtain a moneyed partner, and when the end came, 80 concerns were 
uncovered to the light of statistics. The impetus was on, however, and the 
number did not stop there. It was the killing of the goose that laid the golden 
eggs with a vengeance not often seen. Now there is nothing to be made with- 
out the closest economy on the part of all concerned.—[Hardware. 





Population of German Cities 
Leading German cities have grown quite rapidly in the last five years, as 
is shown in the following table including cities of over 200,000 inhabitants, 
prepared from figures given in Lugincering: 








Per cent. 

F 1889. 1890. increase. 
isda atigins Kemeaticln nas pare te ater eee 1,315,000 1,574.500 19.7 
370,509 21.2 
LO1PSIC.......0rrsseresseescserersccorerscseessosessssess seceeeres 193,700 353,360 82.3 
FERRE iY ee pore hay ree 261,990 344,900 31.7 
ING This setaxcehingatsnnrsanankene< sons tashieavcdonastcanannc 239,500 282,500 18.0 
Dresden..... iaidpasbbnetnnd bobsvacennsenbeachtinteosniaahsds 246,000 276,000 12.2 
REINS soni Sed, bcs cae sptans abnaekacednasinoaraniete 160, 100 200, 100 25.0 


“This,” says Engineering News, “is faster even than the average of cor. 
responding American cities, and is one of the most notable phenomena of 
modern times.” 





STRUCTURAL jron beams have for years been sawed by machinery operated 
by steam, but an ingenious B :ston concern doing a great amount of this work 








has discarded the engine for the electric motor which works so far very well 
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THE LEE SMOKE BURNER. e 





Any method by which smoke can be prevented from issuing from the 
chimneys of manufacturing and other plants where steam engines and boilers 
are used, will, if adopted, result in greatly benefiting the community at large ; 
and, ifin addition to entirely preventing the smoke, the apparatus also actu- 
ally saves a very large percentage of the fuel, which would otherwise be re- 
quired, the matter is one which appeals directly to the pecuniary interests of 
the owners ofsteam plants themselves. The Lee Smoke Burner & Fuel Saving 
Furnace Co., 167 Dearborn street, Chicago, whose smoke burner is herewith 
shown, guarantees the accomplishment of both of the above results. 

The principle upon which the Lee smoke burner works is a very simple 
one. When heat is applied to bituminous coal, a gas is generated which burns 
freely, if mixed with a proper amount of oxygen. If, however, at the time 
that heat is applied to the coal, a sufficient amount of air is not admitted, the 
gas escapes through the smoke stack in the form of smoke, which is the ordi- 
nary illuminating gas in a crude state. By the use of the Lee smoke burner 
this gas, or smoke, is taken from the breeching just before it enters the stack, 
and is forced by one side of a twin fan through pipes, aud returned to the fur- 
nace above the fire. The other side of the fan gives a forced draft (which is 
admitted to the furnace beneath the grate bars), which, mixing with the smoke 
returned, results in as perfect combustion as the laws of nature will permit. 

On Saturday, February 21, 1891, the first test was made for the sole pur- 
pose of ascertaining what the machine would doin the way of preventing 
smoke. There were present at this test Commissioner of Public Works Purdy, 
City Engineer Cooke, Assistant Engineer Freund, Chief Smoke Inspector 
Young, Chief of the Fire Dspartment Sweenie, the heads of nearly all the city 





departments together with a large number of aldermen and other prominent 
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by suction is forced back through the pipes above the grate bars. The other 
fan, connected with the pipes, draws hot air from above or beside the boiler, 
which hot air is forced through a system of pipes in shafts under the grate 
bars; supplying sufficient heat and oxygen as to induce a combustion as 
perfect as the laws of nature will permit. When heat is applied to bitu- 
minous coal, gas is generated, which is our ordinary illuminating gas in a 
crude state. It burns freely when mixed with the proper quantity of air. 
The smoke results from the failure to burn this gas. The Lee smoke burner 
overcomes all these difficulties through its simple construction, and reduces 
the smoke toa minimum. At the same time, it is my opinion that by 
using this device, a large quantity of fuel must be saved. I have visited 
the Central Electric Light plant, in the city of Chicago, and the manager 
of that institution tells me that the Lee smoke burner is the only one put 
on the market which gives entire satisfaction. He has used every smoke 
burner, but says that the Lee is the best. So say Markley, Alling & Co., one 
of the largest hardware houses in Chicago, and they add that the device is 
not only perfect in consuming smoke, but also a great saver of fuel. But 
the most important and thorough test of this device, in my opinion, is what 
the city (Chicago) authorities have done at their pumping station, at Bridge- 
port. There the Lee smoke burner is applied to four boilers, and herewith 
attached official report of the City Engineer to the Commissioner of Public 
Works of the City of Chicago, will explain itself, and corroborate what I here- 
with report. This official report is a matter of record, and can be looked into 
on the files of the city records at anytime. I also beg leave to attach copies 
of letters, taken from the files of the company, from responsible parties 
using this device. I may add that some time ago, a citizens’ committee, 
in Chicago, was appointed to investigate the merits of the different smoke 
consumers in use. This committee inspected 839 furnaces, which had attached 





THE LEE SMOKE BURNER. 


citizens who felt an interest in the abatement of the smoke nuisance, and the 
enforcement of the city’s ordinance in regard thereto. The result was satis- 
factory in the highest degree to all present. The large furnaces were run for 
two hours with the burner in operation, during all of which time no smoke 
issued from the chimney. It was then suggested that the burner be detached, 
which was done, with the result of causing dense volumes of black smoke to 
immediately appear. A fresh fire was then put into all the furnaces and the 
burner was again started, and those present holding watches announced that 
the time elapsing before the smoke was entirely stopped was just three quar- 
ters of a minute. 

On Tuesday and Wednesday, March 3d and 4th, 1891, another test was 
made for the purpose of determining the amount of fuel which could be saved 
by the use of the burner. O.1 the 31 the furnaces were fired with the Lee 


burner detached, and on the 4th withit running. This test was also con- | 


different makes of smoke consumers, and out of this enormous total, they 
found but one single furnace which emitted no smoke, and that was the fur- 
nace furnished with the Lee smoke burner. This also isa matter of record to 
be found on the files of the city. The Lee smoke burner apparatus could be 
easily attached to the boilers of the State House, and, in my opinion, it would 
be the only way to abate the smoke nuisance effectively. I would add that 
the water used in the State House is caught on the roof, and large quantities 
of soot settles in the tanks. But by the use of this smoke burner, this would 
be done away with and would be of great benefit, and the purity of the water 
would add much to the comfort and health of those using it for drinking and 
washing, and the trees, building and surroundings would present a more 
| cleanly appearance, besides adding much to the comfort of the residents in the 
vicinity, by abating the smoke, which they consider an intolerable nuisance.”’ 








ducted by Commissioner of Public Works Purdy, City Engineer Cooke, and | 


their assistants. The results were also, at the same time, observed by Fred. | 
erick Sargent (recently appointed Electrical Eagineer for the World’s Fair), | 


and his assistants, in behalf of this company. The conditions of this test were 
the severest possible, and the result indicates a saving of fuel with this burner 
of over 7 per cent., in addition toentirely preventing smoke. 


Out of several official reports, we select, as of more immediate interest in | 


this section, the following report, under date of March 25, 1891, to Major 
General Thos. T. Dill, Adjutant General ofthe State of Ohio, by George C. 
Gumm, Chief Eneineer of the State House: 

“T beg leave to herewith report the result of my thorough investigation 
ofthe Lee smoke burner. I have seen this smoke burner in actual operation 
on plants consisting of one, two and four batteries of boilers. The device is 
simple and automatic in its working, and even careless and incompetent 
stokers cannot make it emit smoke, and it does not require skillful handling. 
The whole apparatus consists of a system of outside and inside pipes, con- 
nected with a double fan. The smoke, as it ascends from smoke stack, is 
caught by suction draught from one fan, and all the smoke so obtained 


lt We Want to Export Rails. 
Bids are about to be invited by the Government of New South Wales for 
| the supply of 175,000 tons of steel rails, to be manufactured in the colony, the 
| iron ore and the fuel used to be mined within its limite. The delivery of the 
175,000 tons to begin in January, 1893, and continue during five years. “ The 
prices to be paid are to be determined on the basis of the average prices end- 
| ing at the time of delivery in London or Liverpool. Bids will be received by 
| the Minister of Public Works, Sidney, N. S. W‘, or by theagent general for the 

colony in London, up to June 24, 1891.”—[Bradstreet’s. 





New Pullman Vestibule Sleeping Cars on the Mt. Vernon & Pan Handle 
Route. 
New Pullman vestibule sleeping cars of latest improved pattern have re- 
| cently been added to the equipment of the Mt. Vernon & Pan Handle route, 
and run on train leaving Cleveland daily at 3 P.M., arriving at Cincinnati at 
7:10A M 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

It is stated that J. Alston will at once erect machine shops in Greenwood, 
S. C., at a cost of $11,000. 

The Improved Perforated Pulley Co., Kansas City, Mo., has been incorpor- 
ated with a capital stock of $24,000. 

The Puget Sound Wire Nail & Steel Co. have been organized, with a cap- 
ital stock of $200,000, for the manufacture of nails and wire. 

The Harriman Wrought Iron Co. has been established at Harriman, Tenn., 
for the purpose of manufacturing wrought iron direct from the ore. 

The Hyer-Sheenan Electric Motor Co. have been incorporated at Stafford 
Springs, Conn., to manufacture motors, governors and other specialties. 

The Standard Boiler & Bridge Works, of Bellaire, O., has been chartered 
for the purpose of doing a general boiler and bridge manufacturing business. 

The Russell Fuel Burner Co., of Chicago, has been incorporated with a 
capital stock of $209,000, by Charles S. Raddin, Wm. D. O’Brien and Samuel 
W. Adams. 

J. W. McKay, W. R. Godfrey, W. A. Heinshaw and others have incorporoted 
the Cheraw Machine Works, Cheraw, S. C., (cotton presses, etc.) with a capital 
stock of $50,000. 

J. M. Pickrell, of Mount Sterling, and others, have organized the Rich- 
mond Ice Manufacturing Co., for the purpose of erecting a $16,000 ice factory 
in Richmond, Ky. 

It is stated that R. P. Smith, of Houston, Tex., is investigating for an iron 
and steel works company that proposes to erect a $750,000 steel and iron plant 
at New Birmingham. 

The Post-Boynton-Strong Co. is a new incorporation at Chicago to man- 
ufacture metal specialties. The capital stock is $50,000, and the incorporators 
are Henry P. Post, Charles T. Boynton and William Strong. 

Virgil Powers, J. A. Carlton and H L. Johnson have incorporated at Atlan- 
ta, Ga., the Carlton-Johnson Railway Signal Co. to manufacture the automatic 
electric block system of railway signals, etc. The stock is $100,000. 

The Gould Air Brake Co. has been organized at Buffalo, N. Y. Chas. G. 
Gould has been elected President; Henry C. Gould, Vice-President and Treas- 
urer; F. P. Huntley, Secretary, and Edward R. Knoweles and Ernest C. Webb, 
Directors. 

The Toledo Bridge Co., of Toledo, has been incorporated with a capital 
stock of $100,000 to manufacture and construct bridges and structural iron 
and steel works ; incorporators, James A. Huston, E. B. Smith, G. P. Waddorf, 
L. E. Clark and E. W. Tolston. 

A company has been organized at Huntsville, Ala., under the name of the 
Lownes Novelty & Wrench Works, for the purpose of erecting a foundry and 
machine shop and a plant to manufacture monkey and pipe wrenches. P. H. 
Lownes, of Florida, is the owner of the plant. 

The Harmon Machine Co., of Watertown, N. Y., has been incorporated, 
with a capital stock of $30,000. They succeed to the business of Harmon Bros., 
agricultural implement manufacturers. New buildings are being erected, and 
modern tools will be put in to do a general machine shop business. Thecom- 
pany says, “‘ Catalogues in this line will be carefully filed.” 

The New York Sewing Machine and Manufacturing Co., with a capital 
stock of $250,000, have been incorporated at Richmond, Va. The President of 
the company is Smith M. Weed; Vice-President, Thomas L. Blanton ; Secretary 
and Treasurer, LL.M. Blanton. The Directors are Frank A. Wilkinson, of the 
firm of Wilkinson, Geddis & Co., Newark, N. J; Hon. Smith M. Weed, of Platts- 
burg, N. Y; Thomas L. Blanton and LL. M. Blanton, of Richmond, Va. The 
capital stock of the company is to be divided into 1,000 shares Of six per cent. 
cumulative preferred stock ; 1,500 shares of general common stock; par value 
of all shares, $100. This company will continue to carry on the business of 
manufacturing sewing machines and supplies, as hitherto manufactured under 
their name in New York. 





Additions, Enlargements, Removals, etc.:— 

The capital stock of the Muskegon Iron & Steel Co., Muskegon, Mich., 
has been increased to $200,000. . 

The Paige Tube Co., of Warren, O., will erect a foundry, 50x75, for the pur- 
pose of doing their own casting. 

Crellin & Nalls, proprietors of the Birmingham (Ala.) Boiler Works, have 
doubled the capacity of their plant. 

The Automatic Knife Co,of Middletown, Conn., are erecting a building 
120x25 feet, three stories, to manufacture pocket cutlery. 

The Scott Machine & Hardware Co., at Denver, Col, are enlarging prem- 
ises to double former size, and will put in several new tools. 

The Anderson (S. C) Iron Foundry & Machine Shop will be enlarged, and 
the making of sorghum mills will be added. R. F. Diver is the owner. 

The steel works of the Union Steel Works, of Louisville, Ky., are to be re- 
moved to Lexington, Va. Work has already commenced on the new plant. 

Lee & Hoff are erecting a new plant at St. Paul, Minn., for the manufact- 
ure of boiler-tube expanders, which will be double the capacity of the old 
plant. 

It is reported that the car works of Rochester, N. Y, will remove their 
plant to Johnson City, Tenn., where $100,000 will be expended in establish- 
ing it. 

The Case Engine Co., of New Britain, Conn., are building an addition, 
34x50 feet, to their shops, and will soon have it equipped and ready for occu- 
pancy. 

The Bessemer Machine & Foundry Co., at Bessemer, Ala., having com- 
menced the manufacture of agricultural implements, will enlarge its plant 
and put in additional machinery. 

The Pittsburgh Malleable Iron Co. have secured a lot 281 feet on Forty- 


third street, and extending back 130 feet, for $30,000. The purchasers will at 
once begin the erection of buildings suitable to the manufacture of their spe- 
cial product. 

Pratt & Cady, of Hartford, Conn, have erected a new brick foundry, 75x240, 
with a monitor roof, and having a capacity of over 40 tons per day. Itis 
wholly of iron, and a pattern room, casting-room, and storage sheds have also 
been built, of nearly equal size. 

It is reported from Waukegan, IIl., that the prospects are good for the re- 

moval to that place of the Clinton Wire Cloth Works, now at Clinton, Mass. 
If they should be removed they will occupy a site near the Washburn & Moen 
; Manufacturing Co.’s new works. 
Steps have been taken towards the erection of a large factory, at West 
Lynn, Mass., for the projectile department of the Thomson-Houston Electric 
Works. The projectile department is connected with the United States Works, 
and when it is in full operation will require between 1,200 and 1,300 men. 

A contract has been closed by the Basic City Co.,of Basic City, Va., 
whereby the Cochrane Roller Mill Co., of Escanaba, Mich., will remove its 
plant to the former city. General machinery and castings, chilled grain rolls, 
chilled iron and castings of all kinds comprise the work which the concern will 
turn out. 

A new stove foundry is to be built at Bangor, Maine, the firm of Albert 
Noyes & Co. having united with the stove department of the Bangor Foundry 
& Machiue Co. in the establishment of this industry. A stock company will 
be formed to handle the business, the stock being largely controlled by these 
two concerns. 

Smith & Silk, formerly of Cincinnati, O , have removed to Kenton, O., and 
formed the Smith-Silk Machine Tool Co. The shop which they occupy at 
Kenton is 60x 200 feet, fitted with traveling cranes, several new tools, and other 
appliances to simplify the manufacture of metal planers and shapers, of which 
they make a specialty. 

David Owen, Superintendent of the St. Louis (Mo.) Steel Foundry, says 
the plant recently burned down in East St. Louis will be rebuilt at the earliest 
opportunity after the insurance has been adjusted. Architects and engineers 
were on the ground at the time of the fire, and gave plans for doubling the 
capacity of the plant. The Superintendent states that the plant will be in- 
creased to at least double its former capacity. 





General Industrial Notes:— 

The Edgar Thomson steel rail mill, at Braddock, Pa., after being idle for 
about two months, will start up again shortly. 

The citizens of Wabash, Ind., are reported to have raised a fund to pay the 
expense of suing the Indiana Steel Co. for $10,000 damages for violating their 
contract to locate their plant there. 

No. 2 mill of Cartwright, McCurdy & Co., proprietors of the Enterprise 
Iron Works, of Youngstown, O., which was partially destroyed by fire in Feb- 
ruary last, has been rebuilt and was put in operation on Monday, April 20. 

The Medart Patent Pulley Co., St. Louis, Mo., have issued a catalogue de- 
scriptive of their patent wrought rim pulleys, shaftings, hangers, etc ,of which 
they manufacture a complete line. Prospective buyers of this line of goods 
should send for one. 

F. I. Freeman, formerly President and General Manager of the Aetna 
Machine Co., of Warren, O., has accepted the position of General Superinten- 
dent of the Totten & Hogg Iron & Steel Foundry Co., of Pittsburgh, Pa., made 
vacant by the resignation of Robert C. Totten. 

Mr. Alex. Carter, of Moncton, N. B., finished a nut lock bending machine 
of his own invention for the Thomas Nut Lock Co. The machine bends three 
locks at a time and is noiseless in operation. It will be sent to the United 
States and two more like it built at the factory at once. 

The entire plant of the Katahdin Iron Works, in the State of Maine, has 
been purchased by a syndicate, and will be transferred to East River,in Pic- 
tou county, where iron is abundant. Over 300 hands will be employed. 
Among those interested are Mr. Fraser, of New Glasgow; R. G. Leckie, of 
Londonderry, and Mr. Sjostet. 

We have before us the 1891 catalogue of the Berger Manufacturing Co., of 
Canton, O., manufacturers of corrugated iron and steel roofing, eave troughs, 
cornices, and in fact everything in that line that can be made from iron, steel 
ortin. They have a large factory and their goods are sent to all parts of the 
country. Write to them for catalogue. 

We have received from Messrs A. G. Spalding & Bros., of Chicago, New 
York and Philadelphia, and who are their special agents, the catalogue of the 
Overman Wheel Co., of Chicopee Falls, Mass. It consists of 32 pages and 
cover, the cover being handsomely embossed in blue and white. It shows, in 
detail, the specialties connected with the Overman Wheel Co., and the differ- 
ent good points about them. 

A very handsome and complete catalogue has been received at this office 
from the Babcock & Wilcox Co, 39 Cortlandt St., New York city, manu/actur, 
ers of water-tube boilers. The book, which is entitled “Steam,” is hand- 
somely printed, contains 160 pages, with cloth binding, andis a work of art. 
It is fully illustrated and shows in detail the workings of their boilers. It 
gives a great deal of information on the application of steam and the circula- 
tion of water. Users of power should not fail to send for a copy, as it contains 
so much useful information. 

Pedrick & Ayer, 1001 and 1003 Hamilton St., Philadelphia, Pa., have issued 
a large and handsome catalogue of the different kinds of tools and machines 
which they manufacture. Their business has grown so rapidly that they are 
compelled to build an addition of two stories on their present large quarters 
which they moved into in September, 1890. They have built up a large and 
increasing trade in their specialties, which are special tools for railway repair 
shops, Universal milling machines and their patent open-side planers and 
shapers. The rapid growth of their business is a sufficient guarantee to pur- 





chasers that their machines must be first class. 
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THE SOUTHERN IRON FURNACES. 





A gentleman who has recently made a two weeks’ trip through the South- 
ern iron field writes as follows to the /rom Age in relation to the pig iron out- 
look from that standpoint: 

The stock of pig iron in furnace yards in the Southern iron district has 
rarely, ifever, been so small. Oae company, with nine furnaces in blast, had 
a total stock of 17,000 tons on hand April 1, which was 8,000 tons less than Feb- 
ruary 1. Another company, with one furnace in blast, had 11,000 tons on 
hand, being 4 000 tons less than February 1, and from rate of current shipment 
over production by these two companies their stocks will probably be 10,000 
tons lesson May 1. These two have the only considerable stocks of iron in 
the Alabama district, other companies having generally not more than two to 
five days’ stock on hand. Another large farnace company in the district, with 
a daily output of 620 tons, have not had more than 1,000 tons on their yard at 
any one time for several weeks. 

The stocks at nine other furnaces are respectively, 550, 700, 1,279, 800, 250, 
1,100, 790, 500 and 200 tous. The above companies represent all but two fur- 
naces in blastin Alabama. Tae last official reports show about 31,000 tons on 
hand April 1 in Alabama and G2orgia, aud 89,000 tons in the Southern States, 
as against 112,000 tons on hand March 1, showing a loss of 23,000 tons in the 
month. Most of the furnaces in the Southern district, although they have 
made very light sales in the last 30 days, still have orders on books sufficient 
to exhaust their make for 90 days ahead. During the last three months their 
orders have so largely exceeded their output that many thousands of tons of 
high-priced contracts have been canceled by buyers on account of failure to 
deliver. Two companies, having one stack each, have had 5,000 and 6,000 tons 
respectively canceled, most of which orders were at prices ranging about $3 
per ton above the present market price. 

Such of these companies as last year sold iron largely by warrant have 
realized a very handsome profit recently through purchasing warrants for 
their own brands in the open market, canceling them, and shipping the iron 
thus obtained on their high-priced contracts, which would otherwise have 
been canceled. Notwithstanding this unusual scarcity of iron at furnaces and 
the small stocks in the hands of consumers, resulting from last Winter’s panic, 
there is a general impression that prices will go lower in the near future. 
This grows largely out of the fact that new contracts have been few during 
the last 30 days, and the belief that the output will be largely increased by 
more furnaces being put in blast soon. 

The large orders already booked, the small stocks on hand in yards of 
both producers and consumers, aud the unusually favorable crop prospects, 
do not seem to be having the influence they should in giving confidence to 
producers. Should a decline in prices occur now, it will very likely result in 
a sharp advance some time about July, if the crops yield anything like as well 
as now promised. April and May are usually light buying months, whereas 
July is usually a heavy buying month. A little more nerve on the part of pro- 
ducers might prevent the decline altogether now. 





Compressed Coal Dust as Used in France. 

There is hardly atorpedo boat belongiag to France in which the com- 
pressed coal dust is not used, and it is consumed in the battle ships wherever 
possible. These briquettes are generally composed of a mixture of from 8 to 
9 per cent. of pitch, with 92 to 91 per cent. of coal dust. Inthe most improved 
machines the coal dust and the pitch are shoveled into a hopper, and it is not 
touched again until it is automatically stacked in the yard outside the engine- 
room. The materials sre consolidated by means of a mixing apparatus into 
which steam is admitted. A form of coal, which, by itself, is almost useless 
for burning, is thus converted into a really serviceable fuel, that, as regards 
cheapness, may be made to enter into successful competition with the best 
steam coal. 





Population of the World. 
The world’s population in 1890 is estimated in the Proceedings of the 
Royal Geographical Society, for January, 1891, as follows: 




















Increase 
Percent. Average per per decade. 
Population. of total. squaremile. per cent. 
IE cniccncinn: cbs ecdscvsconscccenas 380,2¢0,000 25.6 IOI 8.7 

Pe uicsntptdsacaehoadoseeseseasaconteus 850,000,000 57.1 7 6 
AIZICR ......Bovcccccerceccccevevecceees 327,600,000 8.5 II 10 
Australas‘a 4,730,000 0.3 1.4 30 
North America 89,259 000 6.0 14 20 
South America 36,420,000 2.5 5 15 
OER iccencsinessdnacshsentuacnsl ge eo 100.0 31 8 





TO USERS: OF TUBULAR 
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Why you should use Bauer’s External Flue 
Scraper, as it is the only known device that re- 
























days’ trial. Send outside diameter of flues. 


Send for circular of both the Scraper and of our 
Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canal St. CHICACO ILL. 


moves the scale and sediment from the outside of 
- the flues. ass 
— = os 
= B ist. Removes scale from the external surface of 
x the flues. 

- 3 E 2d. Saves flues from collapsing and overheating. 
es » C 3d. Gives absolute protection to flues from 
4 scaling. 
~ © A 4th. By removing this scale from the flues and 
2 ~ boiler head, saves flues,extra fuel and repairs. 

. U 5th It willsave its price the first time it is 
= 6 used 
& 42 § 6th. Aset should be in the hands every engi- 
s neer 
= E 7th. Price ¢$1o a set of 5 pieces, are sent on 30 





‘“BACON’S” WINDING ENCINES 


FOR 


Mines, Inclines, Quarries 


4ND 
EVERV POSSIBLE DUTY 
WITH 


Friction Drums, 
Link Motion. 


DOUBLE OR SINGLE | 
DRUMS. 





Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH 8T., PHILADELPHIA, PA. 


- MA Onmts =] =- ~ 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co., Philadel- 
phia, and Eastern 
Agent for J. A. Fay 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 











| J. M. ALLEN, President. 
WM. B. FRANKLIN, V ce-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 







A pamphlet of information and ab- 

stract of the laws, showing How to, 

Obtain Patents, Caveats, Trade 
. Marks, Copyrights, sent free. 

Address MUN & 

361 wR, 

New York. 


ENGINES, 


From 2 to 8 horse-power, Vertical | 
Portable Eugines. 

Shafting and Hangers always in stock. 

Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 


437 E. First St., 








| GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O, 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
| $t., Cleveland, o 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Clevelan4, v. 


L. C. BURWELL, Special Agent, 81 41h Ave., 
Pittsbu) gh, Pa. 


| J. kK. WOLCOTT Srecial Agent, Akron, O. 





INDUSTRY FILE WORKS, 
| A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 


Equal to the so ment English 


DAYTON, OU. 
Correspondence solicited. 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & Works, 


48 COLUMBUS ST. 


|CLEVELAND .,O. 
C.GOUGH Manager. 
ention this paper. 


Patent Milled or Turned Shafting | PETER GERLACH & CO 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 


Factories on Columbus, Winter and Leo» 
ard streets. 


| 
| 
| Cleveland, O., U. &. A. 
| 
| 


| 
GREY IRON | 


CASTINGS. 


Write for estimates. 


THE OHIO PULLEY & MACHINE CO., 
WARREN, O 
Wood Split Pulleys—Iron Arms. 











Is rapidly coming to the front. 
Made only by 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOW, 


CLEVELAND, O. 











FOR 

ARTISTIC . Plate Iron Washers 
PRINTING ASPECIALTY ! 
WRITE gy tren in Gangs. well 
CLEVELAND f nished. 
PRINTING & 





Cut from new plate, rolled expressly for the pur- 


PUBLISHING CO., pose. @@ Write for prices, Address, 


| CLEVELAND, O. | MILTON MFG. CO., Milton, Pa. 
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BUFFALO, N.Y. 


FRANK & CO., 


MANUFACTURERS OF 


LANERS, dag or pelea 
BAND SAWS. EWESCROLL SAWS, § SAW TABLES, BENCHES. 


TIPPING TABLES, 


LATHES, 


HORIZONTAL 
BORING 
MACHINES, 


¥ Shaping Machines 
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ROBERT AITCHISON 


“sae PeRFoRATED METAL: @ 


rot @1 51 107:\010 ae 0 Mteatt 


KS 


ne , \ 

>PERFORATED METALS OF ALL KINDS 

OFFICE 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 


THE GARFIELD INJECTOR CO. 


WADSWORTH, O., 


—MANUFACTURERS OF—- 








Q | Locomotive Injector, 
” iu Automatic Injector, 
3 uj Double Jet Injector 

& AND 

Ci Ejector. 





Strong, Carlisle & Turney, 


General Agents, 


CLEVELAND, O. 





; SUPPLY 
The Gatfield Double Jet Injector. 





INTRICATE 
WORK 


STOVE 7OPS 


(id 


SEAS 6 es 


ELEVATOR 4 


BUCKETS. | STEEL CATTLE TROUGH. _ ) STEEL CATTLE TROUGH 


SEAMLESS 





NEW YORK OFFICE, 72 Beekman St. 


PENSIONS S. T. w. Ejector. 


: THE DISABILITY BILL IS A LAW. — 
Soldiers disabled since the war ara entitled biscwante 
Dependent widows and parents now depend- i 
ent whose sons died from effects ofarmy ser- 
vice are included. If you wish your claim | 
speedily and successfully prosecuted, address 


JAMES TANNER Sorts Washington Dot. 


4 USE poor printing when you 
can get the best at the same 
prices, of the CLEVELAND 

PRINTING & PUBLISHING Co., 


Cleveland, O, 





For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
»ricer. 


JAMES JENKS, 


Detroit. Mich. 











OFFIC 
224 & 226 NORTH UNION St 
PERFORATED BRASS. PERFORATED TIN. 


CHICAGO, I LL.U.S.A. 


284 Pearl St. cor. Beekman, 
NEW, YORK. 








OUR I:INE OF UPRICHT DRILL FRESSES. 








No. 3 Drill Press. 





Light Bench or No.1 Drill Press. No.2 Drill Press. No. 4 Driil Press. 


ost Drill. 1 or 2 Spindles. 


THE GARVIN MACHINE COMPANY, 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 
Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts., (Catalogue sent on Application | NEW YORK. 


THE LEFFEL WATER WHEEL & ENGINE CO. 
“aaa Su SONTAIN? ENGINES 


AND 


RETURN-FLUE BOILERS 


8,12,16, and 20 Horse Power. 


High in Grade. Low in Price. Strictly first- 

class. In design and construction SUPERIOR 

to all others. Write for ENGINE PAMPHLET, 
Address us in full as follows: 




















JOHN ADT & SON, 
New Haven, Conn. 


Builders of Machinery for Hardware 
Manufacture. 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 

Sprue Cutters, Etc. 


Printed in the Highest Style of Art, by 
k AT A Hl fi lf FS The Cleveland Printing & Publishing Co., 
Cleveland, O. 
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THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING co., 
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Steel and Wire 
Hangers, Etc. 


Canton, 0. 
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IRON AND STEEL MARKETS. 
Pic IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Fou ae" $15 as og 3 Gray hal ty get short, 

14 80 o. 2 Gra: ‘orge, neutral, $14 30; No. 
pt erican Sco Scotch, $1 6 80; No. 2 American 
Scotch, $15 80. 


@1§ Ohio Silveries No. $ 
os Sk No. 2, $1 ‘0o@ 
Strong Softeners No. 1, f 
Strong Softeners No. 2, 

Superior Charcoal Nos. 1 ~ ~ $18 
Tennessee Charcoal No. $18 19 00 ; 
Tennessee Charcoal No. rt $17 50@18 50; 
Southern Standard Car Wheel, $21 00@23 00 ; 
Tennessee Standard Car Wheel, $00 00@o0 oo. 


CINCINNATI ( rted by Rogers, Brown & 
Co): gg ap ons—Southern Coke, No. 1 
aaa $15 5 20815 25: ; Hanging Rock Coke, 
No foun dry, ay 50; Jackson Co. 
Stone Coal, No.1 foun $16 50@17 00; Ten- 
nessee Charcoal, No. 1 Secutry 16 50@17 50; 
Hanging Rock Charcoal, No.1 foundry, $20 00 
@22 00, MILL Inons—Standard Southern Coke, 
grey forge. a oo@13 50; Standard Southern 
Coke, aut $12 50@12 75 ; Cold Short South- 
ern Coke, grey. forge, $12 75@13 00; arene 
Ohi> Neutral ke, grey forge, $150 15 
Carn WHEEL AND MALLEABLE—Sta. ndard Ala- 
bam: Car Wheel, $20 00@20 50; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 §0@20 So. 

ohn FFALO (reported by Rogers, Brown & 

o.): Mahoning — Shenango Valley strong 
No. I woumeere $17 5@o00 00; Mahoning pte 
Shenango Valley strong, No 2 Foundry, $16 25 
@oo 00; Uhio Softener No. 1, $(7 35@00 00 ; Ohio 
softener No. 2, $ 6 25@o0 00 ; Jackson Co., Sil- 
very No. 1, $18 ‘00@00 00 ; Jackson Co. Silvery, 
No. 2, $17 ”00@0o 00 ; Lake Superior Charcoal, 
$18 50@oo 09; Tennessee Ng iim $18 50@o0 00; 
Southern Softener No. $16 50@oo 00 ; South- 
ern Softener No. 2, $i 75@oo 00; Southern 
Strong No. 1 Foundry, $17 oo@oo 00; Southern 
Strong No. 2 Foundry, $16 50@oo oo* Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 


LOU SVILLE (reported by Hall Bros. & Co.) 
Hor Biast Founpry—Southern coke No. 1, 
sag @14 50; Southern coke No. 2, $13 75@14 00; 

ern coke No. 3, $13 as@rs hae Mahoning 
Valey (Lake ore mixtures $oo 00; 
Southern charcoal, No. 1, $16 s¢ 17 00; uth- 
ern charcoal, No. 2, $16 ; Missouri 
cha -coal, No. I, $17 50@18 00; Wieseari char- 
coal,No. 2, $17 17 50. Forer—Neutral coke, 
$12 50@13 00, Cold short, $12 50@1300; Mot- 
tle ase 25. CaR WHEEL AND Matie- 
ABLE —Southern (standard brands), $21 00@ 
2200; Southern (other brands), $17 50@18 00; 
Lake Superior, $21 50@22 50. 


St. Louis (reported by Rogers, Brown & 
Meacham): Hor BLast COKE AND CHAR’ 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 So@i4 75; Southern Cok: ’ 
$ 375@14 25: Southern Grey Forge, $13 4 s0@ 
13 75; Southern Charcoal No. 1, a7 & 
Southern Charcoal No. 2, $17 OF 50; Mfesont 
Charcoal No. 1, $15 50@16 
=< Sy $15 $15 00@15 50; Onio” in $18 ooG = 

HEEL AND MALLEABLE IRONS— 
gt od 8u or, $20 00@20 50; Southern, $19 oc@ 
2 00. NNELLSVILLE Coxz—East St. Louis, 
fo 00; 8t. Louis, Jo 00 


DET20IT (reported by William F. Jarvis & 
Co): Lake Superior arcoal, all Numbers, 
$18 5) «fa Lake Superior (coke) Bessemer, 

50; Katahdin (Maine charcoal), $23 50 

24 00; e eet Coke, Foun ry, all 
ke Superior Coke, Found- 

try, all ore, $00 00@00 00; Standard Ohio 
Black Band, $1800@1850; Southern No. 1 
$ Po 6755 Southern sich Forge, + 75@ 


25; J = Sonat Ohio) y silvery, 25@ 
8 75; Old Ca ot, ake Connells- 
ville Coke, iy a, 

LOU (SVILLE ( rted by Geo. Hull & 


Co): Southern Coke No. 1 ht $14 50@ 
1500; Southern Coke No. 2 Foundry #3 75) 
14 255 Southern Coke No. 3 Foundry $13 25 
1375; Grey For, $12 75@13 25; Southern 
Coke’ Silver Grey ‘fe oo@eo oeo@oo oo ; Southern Char- 
coal No. 1 Foun $16 00@17 oo; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $19 25@: 6 50; No. 2 Foundry, 
$(5 25@t5 50; Grey Forge, $14 25@14 50; White 
and Mottied, $13 25@13 50; Warm Blast Char- 
coal, $18 00@20 oo; Cold Blast Charcoal, $22 00 
@27 00 : Bessemer, $16 50@17 oo. 


MERCHANT IRON AND STEEL. 















































Flat Bar 
1% to4 by ¥ to 1 inch 1 80 
4% to 6 by % to 1 inch I go 
1% to 6 by 1% to 2 inch 2 20 
1% &1 % to % inch «I 90 
I & ih by % to & inch 2 00 
%, Mand Kb by % to & inch 320 
Round and Square. 

1 to 1% inch 
2 to seiner 4 
to 3 inch 2 20 
3% to 4inch 2 80 
434 to 4% inch 8 30 
4% to 5 inch aaies 3 50 

Oval. 

to 1% inch 
to ine o- 4 
2 60 
poesee 3 00 








Half Oval and Half Round. 
inch 






































1% to 
bs ¢ inch eee . = 
BS inch <8 10 
ib 
Heavy Band. F 
% to 6 b and pee UMC ..cccccccccccccccecccccocee® OO 
to s+ §-16 ANCH........ccccceseseeseeee® IO 
% to H% by M and §-16 Inch ........ccccrccscocseseee® 
te Me bY Mo emd c-Th deem nn. 1... cece B 
Hoops. 
1 to 4, Nos. 1g to 15. 
1 to 2, Nos. 16 to 18...... 
1% to 2, No. 19. 
1% to 2, No. 20. 
1% to 2, No. ar 
1% to 2, No. 22 
15-16, 1 and 1%, Nos. 13 to 15 
15-16, 1 and 1%, Nos. 16 to 1 





> 


15-16, rand 1%, No. a1 
15-16, rand 1 No. 22 





15-16, 1 and as NOS, 19 AN 20......scccceseeeeees 











SCRAP IRON AND OLD METAL. 




















Net Tons 

No. 1R. R. bay BCTRAP.....ccccrecerereeeeees$19 OO 
No. 1 a oom 17 00 
No. 1 Machine cast a ocap eaves een 
Iron axles. 24 00 
Axle turnings 13 50 
Wrought ¢ taraing (free from cast).......... 12 00 
Cast bo 8 co 
Uncut wrought iron Doilers..............2.0008 II OO 
Steel = plates 17 00 
Grate Ba: 8 oo 
Pipes and f fines (Clean) 13 50 








Tank iron 

















13 50 
Hoop and 1 band iron 10 00 
Sheet iro: 9 5° 
Wrought “Ariilings II co 
Malleable iron 10 00 
Ri wwe § Messrs. Brack & PoLLocg, Cin- 

nna’ 

Railroad ‘Wrou Bit .cccaccscorecosesesoose.cocesse ieee 00 
No. 1 Country Wrought.........ccccrresersesees % 00 
Stove Plate 





75 
Machine ce Caailgs Ir 00 


Sipe 














CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel H ofall i _ 4 and Black 








Hoops, Wire of nds, Iron and Steel Boiler Plates, Galvanized 
> Tee, 3 = 8 ’ "Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 
’ Nos. 19 and 20. 
’ No. aI 
’ No. 22 


THE CAMBRIDGE IRON & STEEL (Co. 


MANU FACTU 


SHEET IRON 1° ‘SHEET STEEL 





13-16, Nos. 13 to 15. 
13-16, Nos. 16 to 18 

13-16, Nos. 19 and 20. 
13-16, No. 21 








Ge 6s Ge Ge Ge Ge Go Ge Ge Ge Ge bo by Ge Ge bb bo be be 






















































































RU IIINa Sil coinss nsacnccusscoscevensossnsccusbersbeteconeoiel ; 
» Nos. 13 to 15 Nance nied 3 
ee ef = SRR ee 3 
» Nos. 19 and 20 evcces 
p’ FAO. Bho vssrecesssee 3 
» No. 22 3 
11-16, Nos. 13 to I5...... 3 
11-16, Nos. 16 to 1 coveee§ 
11-16, Nos. 19 and 20...... 3 
II- -16, Bs Diaviveces 3 
II- 16, BFS Ciiisecdbncese cntees soenece ecccccececcooes cccovccee 
, Nos. 13 to 15 3 
SAIN IE OS “MIR a cecsencucosbepasaasouasesncdosdscanesotd 4 
» NOB. 19 ANA 20......cceseeeeecseees 4 10 
TDs’ Dik cexeressececcuvensannwnsaboesoobotacuscooressesebivens 4 20 
Sy Mik coscopeussesuseneccnsentcenssecs 4 30 
» No. 23 450 
Light Band. 
I 6 by % to 3-16 in 2 20 
> Pod 6 by + Nhe . Ir and 12 2 30 
1 to 1% by % to 3-16 in 2 40 
1 to 1% by Nos. 11 and 12 2 50 
and 13-16 by % to3-16 in 2 
and 3-16 by NOS. 11 AN 12....ccccosscseeseeseees 2 
and 11-16 by % to 3-16 in 3 00 
and 11-16 by Nos. 11 and 12 3 10 
and 9-16 by ra) to 3-16 in. 3 30 
and 9-16 by .Irand 12. 3 40 
by % to 3-16 in 3 60 
by Nos. 11 and 12 3 70 





Wagon Sox Iron. 


inch, beveled edge, by Nos. 1r and 12......2 80 
inch, 13 and 14......3 00 
inch) " sie od II and 12......3 10 
inch, ae oe “ 



































No. 10 to 14 2 65 
No. 15 to 17 275 
No. 18 to a1 299 
No. 22 to 24 3 15 
No. 25 to 3 30 
No. 3 40 
No. 3 50 
Iron Boiler Plates. 
Tank, ¥ inch and heavier 2 60 
CNo. 1, 7 ve 2 85 
CH No. I rs ye eoveee eocesepenensubenesces 3 10 
Extra Flange, “ : - 
Solid Fire Box “ 5 10 


Steel Boiler Plates—1-4 in. and Heavier. 


























275 

3 15 

3 45 

= 3 85 

Above includes piates 90 inches wide." > 

go to Gin. wide.............008 ecseesnceoess }éc D extra 
96 to 100 im. WIGE.........cccccreesseeeseecees a OS 
100 to 104 in. wide 1c “ 

104 to 116 in. wide.......... eccccccccocccesonccoccores SM POCIAL 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. bs 
1to2in. inclusive 




















acdeshansnee 09 
g16to¥%in “ 09 

7-16 to % and 2% to 3g in............. eieelemaasnaineda 10% 
¥% to 4 in...... ‘ II 

to 11- ro BUTE Ei snecexsnacnaceonsconmssubanticcnnncccsones 0H 
BOB Ti ncccnsesnecneccencecienseccenniseseesseces II 
to 9-32 sand 6% to7in 12 
3-6 in 14 

Fiats. 
cts. Ds 
2 to 9-16 wide by 2 to $§ thick...............cccccccecee® 


Bessemer and O. H. Steel. 




















Machinery base price, 2 75 
Tee. rcccccosescccoseecceconsee eooee R 275 
pring seonencoecccooseneooosce - 3 25 
Sleigh Shoe ............ ececcoecccoceseees« ” 275 
See « 3 00 
Cutter Shoes, tapered and burr. “ 3 00 
English Tool Steel. 
's ce eocccecoveccooos soeees TOC 
~~ £9) | - 
“ “ Choice ” 6c 
Burden Boiler Rivets. 
£%2 #%, 11-16 and % inches diameter...............4 00 
dge %, #%, 11- “16 and % inch diam... pecneesoonnd 4 00 





EPMBRIDGS oquared Root 


> 


= 
*eeineo ie 


CAPA 


c 


(CORRESPONDENCE 


SS OLICITED 


OFFice. 


ina Sheets 





dpecialty: PMeriOce 


WORKS CAMBRIDGE, OHIO: 





Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 


and non- 
respondence solicited. 


ssemer ore converted into Bessemer Ore. Samples treated without charge. 


Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH CourRT, 45 BROADWAY, NEW YorE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


trom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 








J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Pavne B’lda’2. Wleveiand, O. 





THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 








Cleveland, - Ohio. 
Sam’l. L. Matner, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining C0., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND O. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & 
R.R. Capacity, 3,000 tons daily. sate 


Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIO. 


Lake Shipping Point, Lorain O. 
Jas. PATTERSON, Sales Agent. 


LRINNNG ae 


» C/NC/NNAT7/. 
A&W INK USED ON THIS PUBLI 











Hartman's Patent Inside Sliding Window Blind 


is the most 


style, con- 
HE and 
economy. 
es 
Only 
Blind’ that is 
furnis’d with 
an automatic 
Buralar- Pree! 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 


haps Ife also, 
and the on 
blind tha 


u govovo00!s 


DR ——— gives entire 
ey ee ” satisfaction. 





are In use. 
Agents wau.ed Pais of tg Send for illus- 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, *%,73 2t7°%°* 
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MACHINERY SUPPLY MARKET. 








Anvils. 

American 8D St: 
Wrights......... ow 12 
Bellows, 

pot) dis 40 
Blacksmiths Bullock’s.... dis soak 10 
MOUIGETO 0.000. voccesccressce soscceces sevees dis 
BROG...00ccc0res-+secccccensevsccesceces sven: oon ls 


Hoyt’s Short Lap "dis 45 
Cleveland Rubber Co. extra standard.dis Somt 
Shults Raw Hide Leather Belting, single, 


is 40 
Shultz Raw Hide Leather Belting, double 




























































































































































and Light Double 8 40 
Stan , oak tanned dis 10 
Alexander Brothers’ pure oak tanned. ...d is 45 

Biowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co dis 
Buffalo dis 35 
Borax. 
oe A Riz 
WHILE. .ccccccccccccocccccccccccocescoscocccsces socese 
White Crayotz............0-++. 8 gross 12@12 ae 10 
BI WO... cccccoceccccccescecesessccccscscsseccscccesscoess eooce is 
Ohucks. 
Cushman’s 4 Jaw Independent dis 45 
oootination posensessuceete scvsesee ee 18 40 
- Geared SCTO!1.......0ec00-.s000 coor lS ZO 
- aa Brass Workerz............. dis 30 
$6 DFTIL.....cccrccceccccccccncccccccsose: coees ees dis ¥ 
Wescott’s —_ Combination........ eosened ale 337 
” iit ttle Giant Drill........0....0++d18 go 
Horton's Ua iver al is 2 
Whiton’s Ind pendant is 45 
National Com dis 4 
Almond Drill dis 20 
Morse “i dis 5 
Skinner’s Combination Lathe.. dis 33 
” Independent Lathe -dis 40 
” Panen Lathe....... ° dis 40 
nae Drill dis 15 
Cutters and Reamers. 
Cleveland............ccssesseres cesses sseccereseeees iS TOOT. 
Pratt & Whitney. Ais 10@15 
Stan dis 10@15 
Brown & Sharpe, an a 15 
cones eoceeees 1s 
Seotaees. 
cast Steel Bb 
iron, steel points ob a 
Drill and Drill Sockets. 
Liat ATILN1S.....ccccce.cccerevesccrsesccvccsorseres dis so&10 
Morse Taper and Straight shank to. oth 

I 8 10 
ines Ta and Straight shank Larger 

than 134” dis 25 
Drill Sockets ‘i te 
Standard Twist Drills ...........00..+.++ s 
Cleveland “ OF esoonsesenceoseete dis sogssks 

Emery. 
Pe Sahm 54 to Flour, C. F. 
gr. 150. of F. FF. 
Kegs, ® D.......0+ age 
reas kegs 3 ecoesnsoees ‘xe H : c 
ES 4nc c 5 c gc 
felbeans, roa case c sc 
10 cans, lessthan 
10. ro ¢ 10 ¢ 7%c 
Emery Cloth and Paper. 
Barder, Adamson Be CO.c.ccccccevcceceessores dis 4550 
H. H. Barto: dis 50@s0&10 
Emery Wheels. 
Detroit dis 55 
Norton’s dis 
Grant dis 
BEEN rceccccccovcccccccccosccosocccsccesecocscsocescoosces 8 60 
Celluloid........sceoe corrererseserercesseoees dis 10&33% 
Northampt dis 55 
tal dis 65@70 
Vitrified.............000 8 60 
Vulcanite dis 10&10 
Files. 
BICHOISON........000.ss00reeeeeeneee dis Goh 10@60& 10% 10 
sd x. F. dis 25 
Kearney & Foot.........sc0+ dis 60&1 1o&10 
Black Diamond......... meoniatia dis 60&1 10&10 
ATcade.........0000 eeccotensnes evoeehis 6081 10&10 
Disston’s s 70 
Western 8 70 
@tub’s dis 25 
@robet’s...... .dis 30 
olds Bros.’ Hand Cut dis 50 
ustry File Works, hand cut...........00 dis 50 
Hammers, 
P. 8. dis 40 
Atha am list, Jan. 15, 1 dis ¢ 
Heavy hamuers ‘and osm under 5 Ds. 1 


over 5 Ds 14c, new list. 





Jack Screws, 
Illinois Bolt Co. list 
Nats and Washers. 


Sise of bolt inches §-16 
Hexagon oc ree che 8 He i fe 1. + ce 





dis 7e 


In lots a than pa RE e > 
boxes list. 























add 1c to 
ave (wire. 
List dis yo &r1e 
Standart Pe ) ny ‘Nails, 8 Lk. card rate 
pachavasousciians 30 
{ies Less on car icishe 
Ollers. 
Zinc and Tin... dis 6e 
Brass oie se aay oe oy 
Malleable mmer’s), No. 1 , 00; 
MO. §, $4.40 BW AOS.....cnseceovee el 1o@1o&k10 
Boston Bel 
can 
Russia Packing 
Plumbago Piston 


Morrison’s “ 
Square Flax “ 
Sheet Rubber. 
Excelsior Rubber 














Picks. 
neon, aE De 
- to 7 Bs. 








Pulleys. 
Iron Pulleys, Walker List 
Medart eg 
Split Wood lieys 
Rivets. 
Iron, Thousand, list November 17, 
























































Iron, Ordinary, Cooper’s Block and Carriage 
list Novembe: 17 
PP se@so&10 
Rope. 

Manilla, % inch and over..........000+. ensein Drs 
Sisal, % inch and Over ........0cccscssccseseeens 3 Sif 
Sand Paper. 

BiB. Be OO. cccccccocccrscccscccsccscose coccesee: eecteed 5° 
H. H. Barton’s. ienciieinaal dis4o 
New England Flint dis 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular. Ais 40@ (5 
Band dis 3) 
mf Scroll Net 
Hack Saw Stubs...... ae dis 20 
_ ee eenindiupetianeaitdinshesee verted an 
“ “ Star dis er) 
Saw Swa age ana dis 3> 
Atkins’ Cicular Saw,..............sss00« ooo Gis poe Sh 
oh 2k Mulay 7 and Drag Saws..dis 40&10 
e WB ccccccces cocccoces cooccoee 4qc& 10 
“«  §ilver Steel Diamo: 
~ Cross-cut Saw6.............. dis 7oc per ft 
en Te 








Wood Screws— New List 1860. 























Fiat head iron............. Een ab EAE a lis 724 
NE TE TID... casuciicesnscdncsencnsqeen coves’ dis 67% 
Flat head brass. .. dis 72! 
Round head brass dis 6, 
SQUarT!S CAP......ccccrecrccrecccccsssecesceecerereceesren is 65 
Hexagon Cap. dis 
Set C. H. C. dis 
Machine, flat head, ie EIR te dis 65 
Machine, round head, Ml cacinchioicoonsateans dis 6c 
Bench and hand— 
Lag or coach...... dis 75@7 
Coach, patent gimlet point........ eocecesseccoced 


Shovels and Spades. 














Ames’ list November 1, 1885 ..dis 20 
Oe  , dis 5.25 
Hussey & Binns, railroad dis 8.00 
Taps. 
Cards, Hand and Nut to 2 ID.....-000is §0 
Spepentess’ ” sseeseeeeesGS §0 
Mor we ” fae ESS. dis 50 
Pratt t& Whitney as “ new list dis 10 
Machine Screw Taps......ccccvscccscersecseseeeees dis 55 
Pipe Taps to 236 itt.........cceccccccserserrrerenesens dis 70 
Stay Bolt Taps... dis 25 
Stove Bolt Tap.s.............. dis 50 
Pulley Taps............ dis 40 
Twine Bn. 2B. 
No. 12, Flax Twine, y ond ¥b Balls... .21c) 
No. 18 v8 
No. “ 16: 270 
*Fly Hemp, oie lis ‘eclag Twine) trie 
SPE RE 12%c 
sed BD BAUS 100 ccccccccecccccccccces - 11{c 
Ry wrapt ng, 5 Balls to D..........000. 1§s@16c 











THE INDISPENSABLE LATHE 006. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work afier the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 


No. 1 takes from ¥ 


4to1y% inches, price, each.....$1 50 


L to 2% wne 2 80 
“ec to 1 “ fe 


3% 3 5° 
Price, per set of thee, to take from ¥ to 3 in. ; 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADEUPHIA, PA, 





RON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 


oe 





























Vises. 
se dis po lon 
2. 
Prentiss dis 20 
8tephen’s dis 
Barrett’s. bite 
Milter’s Falls. dis 40 
Merrill's. dis 15@2> 
Howard dis 35 
Wire. 


New List, Jan. 18, 1884 





and copper 
Bright and annealed, ag as. — a $ 
oe “a 1o& 5 
Gopeeret Nos. o to 18, 3 t..dis 5 
vanized Nos.oto18 ‘“ oF caceeoand 65&5 




















Tinned 2 market NOB, © £0 18.....s0ccc00e sevens dis 67% 
Cast stee dis 5e 
Tinned Groom W bevessccccccscored dis 7o&S@ro& 10 
Annealed Fence, Nes. 8 and 9. peosenney 0 cecceeee: 75 
Annealed Grape, Nos. 10 to + pooeesereoee esesee lB 75 
Stub’s Steel Wire regular............§6.00@D dis g 
Wrenches, 
Coe’s uine, dis se 
Girard Standard... ois 7o&re 
cultural......... dis 75&16e 
echanics’ 55&10,& 3 
Bemis & Call’s me “tea encccccoccocsesed dis 35 
Donohue’s En dis 20&10 
Lamson & Sess ene Se ihuaineers hedabeasion cove lB 60 


ee & Spencer’s Drop Forged... scoeeesGl® 25 


tor 


sesceeeeelds 25 
" Cs ccceseeeeeld® 50 











Webster, Camp & Lane Machine Co. 


Automatic or Slide Valve Steam 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, for round or 
Gat repe. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Engines, Sheaves, 


Cages, Buckets. Etc. 


e2@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





BOSTON BELTING CO. 


ESTABLISHED 1828, 
Oldest and Largest Manufacturers 


In the world. 


VULCANIZED - 
RUBBER 
GOODS 


For Mechanical 
purposes. 
—o— 


STREET, 
BOSTON. 


100 Chambers St., New York. 
161 to 165 W. Pearl St., Cincinnati, Ohio. 


148 to 150 Water St., Cleveland, Ohio 
109 Madison St., Chicago, Til. 





THE THOS.D.WEST FOUNDRY, Co. 


CLEVELAND. O. 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 75 
ECONOMICALY ; Yumerae OUT 


FACILCATIES: FOR 


S$-SPECIAL 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 








F. A. SACKMANN, 


125 Champlain, Cleveland, 
STEEL ALPHABETS 


FELNAME STAMPS 







Steel Name Stamps (1-10 3-32 
¢r\ inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
BOOr tae AND SIDING. 


Manufactured by 


= W.J.BURTON & CO.'s 


af Galvanized Iron Cor- 
nice Works, 
Detroit, Mich. 
Send for illustrated 
J catalogue and prices. 












— 


Mention this paper. 





ELECTROTYPE 


FOUNDRY 


ELEPHONE 212 














Detachable Roller and Chain Baiting 








CHAIN 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc, 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East Ist Ave,, 


COLUMBUS, QO. 
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THE BRIGHTMAN STOKERis tHEBEST 


ae Oe <= Oe ee ee Oe ee On ee De 


PTIVE PAMPALET 


THE BRIGHTMAN STOKER C°: ¢ 


Oo 203 RI 


LEVELAND, 


- 
ER Oot 


OHI1O~e 














HARDWARE MARKET. 
Augers and Bits. 
COMMON AUGETS ANA DItS....ccrsserecessres oosees dis 70 
Snell's dis 60&5 
Cook’s Douglass Mfg. Co. dis 55 
Russell fre Bitsy, augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18 35 





lar is 35@ 
uae te Augers, Ives’ bes 


Hollow 7, Augers, Bonney’s Adjust. ® 























one Stearns’ t. 2 
Hollow sees s’ Adjus vals eam 
Gimlet bits, common.......... per gross oo 
Standard Bit Stock Drilis.............. Ais 50& 108s 
Bhip AUSETS...cccrrreereeeee ~ooneel 1skr10@1s&10&s5 

Axes. 
Makers’ and Special Brands— 
First quality: doz ios 8 = 
pe gee polished 

Bolts. 
Cast iron barrel DOItS........ccssrecccsrersseoreees dis 
Cast iron shutter bolts, et Als > 
Cast iron bolts........ cocccceee coccccseeGllS 
Ives’ patent Delt paise evecee 





Wrought iron square boits.. 
Wrought shutter boltzs............ 


Carriage, common, new list .. 
Tire, —— new list 












































Carriage and tire, Philadelphia pat eae 
I 
aneve bolita 8 60 
Plow bolta en dis 6085 
— estes pecsostesococesoeeese coccceeeess dis arog 
Buckets, Elevator. 
is so&re 
Butte. 
Wrought brass dis 75&10 
Cast brass, loose joint..............c...cecccoronGlS 389% 
Fast joint, dis 
ast joint, MATTOW.........00c0ccseeees I 

Fast joint, broad..........c.css008 ages 
Loose joint....... is Io 
Loose feist jap. 
Loose joint, jap. with acorns 
Loose pin, em 
Loose pin, japanned acorns........ eves G18 FORLIO 
Loose pin, acorns, jap. plated tips. evceed dis 7o&10 
Wrought steel— 
Wrought, fast joint, narrow.............. dis 7o&10 
Wrought, fast joint, broad.......... eccreesli8 FOSLIO 
Wrought, loose joint, broad..........s000 lis 7o&10 
— atts flaps, sevcccceecosess dis 7o&10 

Regular inside blind...........cecscsccsssce ‘dis 70810 
Light inside =e iicneakaad dis 70&10 
Loose p' dis 7o&10 
Light SS pin dis 7o&10 


Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 








Per roll of 
Eberts Bros., Detroit. 500 8q. feet 
No. 1—Slaters’ $1.25 
“Aa,” Stringed Bosden, TLC... coccceccscesceeee 1.50 
<> » Stringed Roofing, Medium............... 1.75 
oe: ‘ Stelnges Roofing, BW dcnccescascosssses 2.00 
Stringed, osin-Siz 1.00 
MILCELLANEOUS. 





ee eeeneerecceeceecccccsceeees 











Ohains. 
pai Revised List. 
r 1.03 
PAIT G2 > .......ceeeeee +-50810 
ir 1.11 
n Halter list June, 1887...dis so&10 
German Coil, list of of June, 1887...... asfes 
Galvanized Pump Ch Ds¥@6 
ioe eS ee panneiasbnasscpeaeanl 10 
ack n, Erass 875 
Chisels. 
Socket Framing and Firmer... soseee Gls 


eee 75 
Socket Framing and Firmer, ‘Buck Bros..dis yo 
Gaetan Firmer and Framing, L. 






































I. J. White patter © yo@s08s 
Tanged Firmers. qo&re 
Outlery. 

Table net 
Excelsior Pocket..... net 
Fibre Ware—Standard. 

Nos. 1 5 
Pails, water, 12 Qt.....ccccscceseseeee $4 00 $4 50 §...... 
airy, 14 gt 45° 5§ 00 ...... 
Sg YY ae eansccoseossccese 5 GD secre cvvcee 
Sugar ...... ©C0 6 50 wn... 
WE vocccccoccccccccovccccccccsceesceeee cocees 2. ee 
Bug: 4 CO cecvce —svvves 
= mber \Sx and 6 P 
op esveccesccccoscce 
Commode 14 ere %e 
ars, slop, 5 an x Qt... 8 00 9 OO 10 of 
Basins, wash — 
SONG Bi isctsesscnatetonade eccoococeocooe BOD. BM cccees 
12 inch 225 275 325 
TAU SOE ns, cscsnssstanlan easeabeein 275 325 375 
15 inch -325 375 425 
+ BR ere 2 -- yo pes 
et reg oRI 22S revere 
Baskets, waste paper, TEER cccce conese 6 OO seveee 
Spittons, “Daisy,” pressed 
400 450 5 00 
4 a 11% inch 600 650 7 


No.1 plain; No.5 decorated; No. 5X White 
decorated. 
































Gimlets. 
Nai. and Spike.......... wasesite covssecscous dis I 
Double cut, “low list er ry 
Pee cccvccrersssccesses STOSS $12, dis 25@25&5 
Hanger 
Barn door, old patterns...........dis egpemenr <4 
Climax, - oS cveres onccesaal 
Ki “ Pee eeorercccecoreeesoccs ere ~ — 
Terry’s Patent.........§ in., $12; 4in., $i0, dis s508&5 
Paragon is 40816 
Richard’s dis pee 
Horse Nails. 

‘i uethasess ea 
usabie, s 
Putnam, $n on 20 2I 23. dis ts 
— dis 25810 
Horse Shoes. 
porte. at factory & 36 
R. I. Horshoe Co., Perkins’ Imp. at ve “ 

factory oo 
Mule Shoes, at factory......0..cccccre KEX y 00 
Knobs. 

Carriage, apanned......-B gross Soc dis 6o&10 


dis I 





Base 
Hematite A ee new list.. Adis 40&10@ 
Door mineral 


eecercccocce Pocccccerececsccccors. 

















25 
25 
Locks, Bolta, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches...........dis 60810 
fe «sw omar — ke dis =. 
Padlocks and padlock key3B.............s00:-««.. 
Bell pulls, at mee "porcela and jet dis Soman 
Bell putls, genuine bronze..........0.000++ dis 60&10 
Lever bell pulls, aime t brongze........ dis 60&10 
Butts’, genuine Dronze........cccrccsesecees dis 6o&10 
Butts’ bronze plated is 6o&10 
Store door locks and latches............... dis 60&10 
Store door handlesB.............cccccceessseeeees dis 6o&16e 
Shutter peeseneegs.genaine t bronze.dis 6o&10 




























hy Ps Os Os Oe Oe 
_ 


» genuine b 
box plates, genuine bronze... Ais ‘Sobre 
Barn door locks Zs 
Bishop’s Buckeye Sash Locks......8 —— “7 


Plumbs and Leve s. 
Standard list.. dis 7o&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers...... peensncees ecsccceresGis IOSIO 
Pumps. 

Cistern, best makers................0000 — 
Pitcher spout,best makers dis ilps ioc 
Pitcher spout,cheaper MOOUS......0000: 


Pokes, Animal. 


Bishop’s I. X. L doz $6 oo 
Bishop’s O K doz i 25 




















Bishop’s Pioneer..........0cceeseeeeee ecccevee GOS $3 75 


Bishop’s AMETICAD......c0r.ccceeeee 


Oz 3275 


Cast steel 


Malleable mop 


dis 7o@70&s 








Razors. 


.- R. To 
ostenho 
Rifle razor 





olme 4 a PERS $504: dis » 





see ccccee! 


Rat Killers. 





Schuyler’s 8 gross $15 ce 


Seales. 
B doz $21 ce 


8 doz $6 73h oe 
eccceeeeeGl LS 30@ 3080 


lis. 
ms, List 0: ofJanuary 
dis s0& 1o@s0& 1084 


Screw Drivers. 


Stan! 2 & L. Co.’s Varnished 
Handles............ dis 6s&10 

Stanley z. & L,. Co.’s Black Handles.dis 6o&10 

Sets interchangeables...............$ dos $18 dis 25 


Squares. 















Steel and iron 
Nickel plated ov. cvcccssnsezesseos dis 75&10@S0 


Disston’s tr uare and T B..00is 45&10 
Winterbottom’s try and miter...........dis gea&r1e 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 











dis 77%4&10 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds pao 
s 10 
Swedes iron tacks...........00sceee+ sescessesGll® 75&10 
Swedes iron Mody meng mee oe tacks........dis 75&10 
Tinned Swedes iron tacks............... dis 77% &10 
Tinned iron Upheteteress’ 
tacks.... dis 77}44&10 
American iron cut tacks......0000+..+++ “dis 77%&10 
COpper tacks.........0..sseseeesereseseenesee sevens dis 4¢&10 
Sonper finishing and trunk nails......dis so&10 
Cigar box nails dis so&r1e 
Finishing nails. dis 60&10 





Hungarian nails and miners’ tacks...dis 6o&10 


Gim and lace t See RSS se dis 77p&r0 
‘. CAMO .orcccccccccce ses dis 
trunk and das MBIIS... .cocrcccccccecocced 


Tinned trunk&clout nalls..........0.+00++ 
Basket nails . 
Chair nails 














Common and patent brads.......... 






FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; 


DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 
PACKING, BELTING, HOSE, GASKETS, ETC. 





St. LOUIS, gor Roe Building 





UBBER GOODS 








a E*wllier Bros., 
JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 


148 SUPERIOR STREET, 


CLEVELAND. 


ESTABLISHED 1849. INCORPORATED 1838.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and‘guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


STRONG, CARLISLE & TURNEY, 


193-195 Bank St., - 








Mention this paper. 





Cleveland, Ohio. 


‘DEALERS IN 


IRON & WOOD-WORKING MACHINERY, 


And Manufacturers’ Supplies of all Kinds. 


@@”A gents for the celebrated 


MUNSON LEATHER BELTING. 


IRON CLAD PAINT CO. tron ciaa Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulid’g, 
OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

~@ FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILEBOADS 


AKRON CHEMICAL CO., 


Imperial Car and e AINTS Black Asphaltum 
ay 


Bridge Paints. Paints. All grades, 


CLEVELAND, 





Trade Mark Patented, 











160 State Street, AKRON, O. 
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Classified List of Advertisers. 


The, star (*) indicates that the adv. appears 
alternate weeks ; the ger (t) once a month; 
the double dagger ({) once in three weeks. 








PacE 
Aluminum— 


*Star Aluminum Co., Canton, O.............+ —_ 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... _ 
Bolts and Bolt Machinery— 


Upson Nut Co., Cleveland...............00000...++ 16 
tSeaton Manufacturing Co., Cleveland..... — 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co., Youngstown, O..... 16 
E. H.Jones & Co., Cleveland..........--ce0... +0 18 
Hazelton Tripod Boiler Co., Chicago......... 18 


N. Y. Central Iron Works, Geneva, N. Y.. 16 
Blowers— 
W. H. LaFountaine, Cleveland, O.............. 18 
Ooal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land... 


seal o sbecessee 13 





Cranes and Derricks— 


Wm. Tod & Co., Youngstown, O...... eccccecevee 28 
Chain Belting— 

Jeffrey Mfg. Co., Columbus 0........... inteeese 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 
Cordage Machinery— 

Martin Schneble’s Sons, Dayton, O...... re 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O................sscsssssssses 16 
Cupolas— 

Victor Colliau, Detroit, Mich................ 16 
Die Makers. . 

Avery Stamping Co., Cleveland............000.. 12 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.....000.. 15 


Explosives— 
Hercules Powder Co., Cleveland..........0-..... 18 


Blectrical Manufactures— 


#Cleveland Electrical Mfg. Co., Cleveland — 
Walter Hay Co., Chicago, I11......ccccessssse006 17 


Elevator Buckets. 
Avery Stamping Co., Cleveland........0....... 12 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Ill 





Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
s 17 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. — 
Wm Tod & Co., Youngstown, O... 
C. H. Presley, Cleveland 
E. H. Jones & Co., Cleveland..... 
Buckeye Engine Co., Salem, O.. 
*Clough, Witt & Co,, Cleveland. 
Skinner Engine Co., Erie, Pa................ : 
Westinghouse Machine Co., Pittsburgh 
Ball & Wood Co., Elizabeth, N. J.......... 
Southwarck Foundry & Machine Co., 

















PRiaAStBhIS, PA...ccccccceessccccecsccccessesseesceee 19 
Gngines (Gas)— 
Schlelcaer, Scnumm & Co., Philadelphia, 
IT is sccctcuntanernetieanes 1 
Van Dusen Gas Engine Co., Cincinnati, 
0. 17 
Engines (Oil) 
C. H, Presley, Cleveland, 0.....cc0c0.ccscsssevee I6 
Sngineers’ Specialties— 


Sensible Packing Co., Chicago, Ill .......0. I1 
Engineers and Contractors— 





E. H. Jones & Co., Cleveland.............. cccoree 28 
Bjectors— 

James Jenks, Detroit, Mich 12 
Files, Makers of— 

olds Bros., Columbus, O...... ptees aenece OD 

A. & H. Gough, Cleveland.............. etcesssnence 12 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 
Thos. D. West. Foundry Co.. Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamping Co., Cleveland................: 12 

H. H. Hodell, Cleveland......... casthadenbeonecnaees 20 


Gear OCutters— 
Selmer, Cunningham & Co.,Philadelphia, 
14 





Grapples, Excavators and Dredges— 


Jas. H. Lancaster, New York..................  , 
Grey Iron Castings — 

The Ohio Pulley Co., Warren, O.............. I 
Heating and Ventilating Apparatus— 

W. H. LaFountaine, Cleveland, O............. 18 
BHangers— 

W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Purifiers— 
Stilwell *. Bierce Manufacturing Co., 





Dayton 20 
Laidlaw & Dunn Co., Cincinnati, O........00. 18 
™. H. Jones & Co., Cleveland............ececeeees 


18 
*Warren Webster & Co., Philadelphia, Pa — 
“Exhaust Steam Purifying Co New York.. 20 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 13 





Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, 0... 19 
Cameiige Iron Roofing Co., Cambridge, 
isccscsies 





Kanneberg Roofing Co., Canton, O....... ‘san 19 
*The Long Steel andIron Roofing and 





Corrugating Co., Indinapolis............ 19 
. H. Eller & Co., Canton, O............. oy 
- J. Burton & Co., Detroit, Mich........... ao 34 
Holton Iron Roofing Co , New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O........ 13 
Injectors— 
Penberthy Injector Co.. Detroit, Mich...... 20 
*Garfield Injector Co., Wadsworth, O........ 12 
Lathes— 
H.L Shepard, Cincinnati, O....0.....sseccseee 16 
Lathe Dogs— 


Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 





Machine Shops— 


Webster, Camp, & Lane Machine Co., 
pT ae me 
Toledo Machine & Tool Co., Toledo, O...... 18 


Machinists’ Tools and Supplies— 





Metal Ceilings— 


Fred F. Bischoff. Chicago, Il................00++ 16 
Moulding Sand— 
Bibs We I, GRO WORMEL. snosccssveccncvatsoerseiedses 16 


Metal Wheels— 
tArzold Metal Wheel Co., New London, O. 16 
Ore Separators— 








Water Gas Furnaces— 

W. S. Hutchinson, Chicago, I11........00+++++. 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O.......sessscerresseeess 20 
Wire Machinery— 

John Adt & Son, New Haven, Contt.....0000. 12 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 


ones 


G. H. Scanlan & Co., Portland, Me............ 19 
Geo. Place, New York, N. Y 
Strong, Carlisle and Turney, Cleveland... 15 
Frank & Co., Buffalo, N. Y 


Well Sinking Machinery— 

American Well Works, Aurora, I1l.......... 16 
Washers— 

Milton Mfg. Co., Milton, Pa......ccccosccecssese IT 


VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLTAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
__DETROIT - MICH. 














CO UEITONDDEHLISTER DN TOOEOT OAORDELEROREOSERETEETOREHFONeGDNNT 


2 PUNOOEEDEE OORT ObEA sHOONdONienndengeR 
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CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 

















Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu- 
3 facturers of Steel and Iron Wireand Steel 











Machinists’ Supplies. 
| aor & ong eg 3 and 11 So. Wate: 


t., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Steel Stamps and Stencils. 
LEHARTY, J. H. & CO., Rubber Stamps, 


Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


























Shipman Automatic 
Steam Engine; petro 
leum, kerosene o: 
natural gas fuel. Au 
tomatic in fuel an¢ 
water supply. Stz 
tionary and marine 
I, 2, 4,6 and 8 horse. 
power single; 8, 12 
16 and 22 horse 
power 
No engineer. Send 
for catalogue. Mention Jron Trade Review. 
C. H. PRESLEY, manufacturers’ supplier, 
a one machinery, 24 So. Water St., Cleve. 
and, 








H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 

*“Munn & Co., New Kork...........ssccssscssccsses _— 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

E. H. Jones & Co., Cleveland....... spensundaiiahee 18 

a Sa eee 17 
Printing Inks— 

Ault & Wiborg, Cincinnati, 0O...... 18 
Paint— 

Iron Clad Paint Co., Cleveland, O......... sores IS 


Akron Chemical Co., Akron, O........... ecccesee 15 
Perforated Sheet Metal— 

Harrington & King Perforating Co., 

Chicago, Il a 

Aitchison Perforated Metal Co., Chicago. 12 
Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 11 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... — 
Packing— 

Sensible Packing Co., Chicago, I11............ II 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 20 
Pensions— 











The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
=| WATER HEATING. 
=! Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 
GENEVA, N. Y. 









TRADE MARK. 





SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll! 
Saw Attachm’ts, Man 
drels, Chucks, Twis 
Drills, Dogs, Calipers 
etc. Lathes on tria) 
= Lathes on payment 
fend for catalogue of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 
124 East Second St., Cincinnati, O. 


Cap Lathes, $1.25° 





James Tanner, Washington, D. C............. 12 
Railroads— 

Time Tables, Etc. 17 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleve- 

land 20 

Rivet Machinery— 

tSeaton Manufacturing Co., Cleveland..... ~ 
Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York. 17 
Rubber Goods— 

ge RE OS OL ae ee 15 

Boston Belting Co., Boston, Mass............. 14 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 

Detroit Saw Works, Detroit, Mich............ 15 
Shafting— 


*Brightman Machine Co,, Cleveland......... 11 
Steam Boiler Inspectors-- 


Hartford Steam Boiler Insjection & In- 
surance Co., Hartford, Cosin...ccccesssesosos II 


Steel Stamps and Stencils — 
. H. Fleharty & Co., Clevel and......cc000 seese. 16 


. A. Sackman, Cleveland, O................006. . 14 
Jas. Murdock Jr., Cincinnati, O.......ccccsceees 16 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....13, 16 
Cambridge Iron & Steel Co.,cambridge,O 13 


Steel Castings— 





Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 

Avery Stamping Co., Clewelan d.......ccccc.-0.. I2 
Stokers— 

Brightman Stoker Co., Cleveland............. 19 
Shears— 

tAmos Gargrave, Yorkville IIl................. os 
Tinning Steel, Etc. 


Avery Stamping Co., Cleveland................. 12 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 


Graham Twist Drill Co., Detroit, Mich..... 20 
Turnbuackles— 


RS SEE 20 
Upsetters— 








Oglebay, Norton & Co., Cleveland.............. 13 
{ . Outhwaite & Co., Cleveland...... ......... 13 
mdit-Fuller Co., Cleveland, O............s00 13 
B. C. Pope, Cleveland...............ssee0s ssndaheiaias 
Cleveland Iron Mining Co., Cleveland...... 13 


tSeaton Manufacturing (Co., Cleveland..... — 





METAL WHEELS 


for Wheelbarrows and Trucks. 





— MaNOFACTURED BY— 


ARNOLD METAL WHEEL CO., 


NEW LONDON, OHIO. 


Moulding Sand! 


TTENTION OF FOUNDRY MEN is called 

to Shawk’s Superfine Moulding Sand, for 
malleabie, hollow ware, stove and brass 
castings. It has no superior for lasting, 
strength and vent qualities. Send for price. 


L. S. Fish, Sole Agent, 


127 SUPERIOR ST., CLEVELAND, O, 








FOR SALE, 


NE second-hand Tubular Boiler, 


6% ft. diameter, 15% ft. long; 
88 4 in tubes, 48x48 dome. Has been | 


thoroughly repaired and has no 


patches. 
ADOLPH LIETELT, 


Grand Rapids Mich 








Vy EBSTER,CAMP& LANE MACHINE CoO., 
Founders and Machinists. 12 Main st. 











ei AR 








Automatic and Throttling Engines 
2 to 500 h. p. 

Portable, Stationary and Vertical 
Steel Boilers, 100 siz<s. 

Full and Complete Lines of Machin- 
ery for Saw Mills and Wood-Working 
Factories. 

It will Pay Buyers to get our Prices 


SCANLAN & CO., 


PORTLAND, MAINE, 





Bischoff Metal Ceilings, 


(PATENTED.) 





and write for catalogue. 





plication. 












Dy 24 W. Lake St, 
“ CHICAGO, - 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
\ Wind Mills, Pumps. Encyclopedia, 1,000 
engravings, Earth’s Strata, Determ+ 
nation quality water; mailed,25q 

The American Well Works, 
Aurora, Ill, 

{ 11 & 13 8. Canal 





General Office 
AURORA, 


Works and 


St., Chicago, Ill, 
; rea) l Dallas, Texas. 





MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


KE TIMES 


& TOOL ROOM 


SCrzEoH Ss. 
52 Longworth St, Cincinnati, 0. 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$4502°& UPWARD 
“oS UNIVERSAL RADIAL DRILL Co 


CINCINN 








For Sale. 


—ONE— 
Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 


It will pay to investigate 
Estimates submitted on ap- 


> Fred. FBischot &Co, 


ILL. 
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The “ Lancaster’ Rock Breaker and Ore Crusher 
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Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster ” Crushers are also made in “Sections” for easy trans- 
portation in mountainous regions. May be mounted on wheels, worked by 
hand, horse gear and steam or other power, and also fitted with Rota 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


and merits with all 
Hoisters, etc., earnestly solicited. 





Self-Penetrating Grapple, Excavator Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &S. A. 





GADOLINE ENGINED 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 








Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co.- 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


Wheeling & Lake Brie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and fg es Via Akron, Ouy- 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Brar, 


Tas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 





we MAK e& 
NSN ANY THING 


MELE CARICA 


“ 


SEND DRAWING COR ESTIMATE TO 
18 &20 W.RANDQLPH SE.CHICAGO. 
we FG. WALTER HAY. ..CO. 


0 
J 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 
N. Y. & Pitts. Express....... ts38am %25am 
Fast N. Y.‘& Pitts. Express*io 55 a m coopm 
Mahoning Accommo......... 40am 


4 30pm 
Express............ I20pm Iliopm 
New York Express............. OO DP IM crcccccccccces 

*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 &. mi., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 &. m., 3:00 p. m., *5:45 p. m. 6:20p. m. 
Bedford—6:50 a. m.. II:10 & M., 1:30 Pp. M., 3:00 

P. M., 4:40 Pp. m1., "5:45 P. m., 6:20 p. M. 10:35 


p. 

m. 

Newburgh—6:15 a. m., 6:50 &. m., II:10 &. M1., 1.30 
P. M., 3:00 Pp. M1., 4:40 P. M., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 

Bedford—6:oo a. m., *8:10 €.m., 10:30 &.m., 1:05 p. 
M1., 2:35 Pp. M., 4:15 P. M., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 &. M., 7:15 &. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. M., 
6:30 p. Mm., 7:10 p. m. 
Trains marked * run daily. 


Valley Raltway. 
Por AKRON, CANTON AND MARIETTA. 
Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... "25am **%4opm 
Marietta Express............... firisam  {235pm 


Balto. & Wash. ress.... %400 pm *1025am 
Cleve. and hag ee ie pm 815am 
*Daily. tDaily, except Sunday. 
J. T. JoHNSoN, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
745am|ds525am 
Iispm/| 1250pm 





For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 1opm| 635pm 
745am) Iz50pm 

Wheeling and Bellaire. Iispm/|) 635pm 
EE S0  N cccsasciaceesece 

Alliance Accomi............. | 3 25pm] ro1roam 
Ravenna Accom............. 5e00pm! 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernona¢Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyahoga Falls,} Denart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 
uthwest, 
a Cuyaho oo 
Akron, Orrville, ill- 
ersburg, Gambier, Mt. TIS Pm) 1259p m 
Vernon and Columbus. 


| Sooamid 7 co am 
d8o00pm| 540pm 








For Cuyahoga Falls, 
Akron, Orrville, Chica- 8ooam|) 540pm 
‘o, and all points in the 325pm)| 1roloam 
est and Northwest. 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansvilie and St. Louls. 


13 mrmezs sHorrer seTween 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wmites sorter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL. W. H. FISHER, 
Gen'l Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The phy favorite route I ween, {ried, 
The P. & L. EH. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
E. HoLBRooxg, A. E. Clark, 
Gen’! Supt., G.P.& T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 




















Shortest and Quickest Route to Rich. 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprxson, Receiver, Jro. J. ARCHER, 
Columbus,O. Gen’l Pass. 








—ThHE— 


Cleveland aMariettaRy. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charieston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A.T. WIKOFF, 


Ww. RICHARDS, 
Pres, and Gen. Mgr. G.P.&T.A. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts. 
burgh, Washington and 
—_ more & the South- 
eas 





No 
No 
No 
No 
No. 
No. 2h Youngst’n Ex 

No. 68, New York & Pitts. Ex 


A e 
No. 61,N. ¥. & Pittsburgh Express...f 5 15 










am 
No. 71, Youngstown ACCOM.......0+..++++ 715am 
No. 65, New York & Pitts. Lim *955am 
No. 67, Pittsburgh Accom...... “1245 pm 
No. 73, Leavitssburgh Local... *210pm 
No. 63, New York & Pitts. Ex............ *6s50pm 
NO, 75, Mantua AcCOML........cccccccsseceees *720pm 
No. 69, Youngstown Express............. t910opm 


*Daily. tDaily, except Sunday. 

Baggage checked through toall points East. 

Through tickets and information regarding 
the route can be obtained at office, 141 Su 01 
street, and at Depot N. Y., P.& O. Ra a 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C,P. & T.;A., Cleveland. 





CLIPS E Aust& cian 


LECT ROTYPE 


Beek NCRAVING CO. 
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THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGleweland References: 





J. W. BRITTON, Esq, 
WOODS, JENKS & CO., 

W. S. TYLER WIRE WORKS CO., 
CLEVELAND FORGE & IRON CO., 
BISHOP & BABCOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 





























Address: 





CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL’ 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton*Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue.: 


EB. EI. SONES & Co., 
ENCINEERS «> CONTRACTORS, 


223~225 River St., CLEVELAND, .O. 





Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR MOT BLAST HEATING, 
THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES,-DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUIL 





TO ORDER, 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, oO. 


ww. H. laFountaine, 


¢ MANUFACTURER OF 


A577 VENTILATING FANS AND BLOWERS, HANGERS, 
A Carpet Cleaning and Laundry Machinery and other 


Special Machinery. 
Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Ehiiadelphia. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engin s. 


Combined OTTO Gas Engine Pum aoe. 
Combined OTTOG ‘Engine Dynamos. 


SIZES: t, 2. 4.7 10, 186, 26 and HORSF -POWER. 





Mention this paper. 























THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BoILER FEEDING, FIRE 

PURPOSES, etc.; also ARTESIAN WELL 

= CYLINDERS and WORKING HEaps for 
' FAacTORIES, MILLS and FURNACES. 


Send for illustrated circular and price list. Mention this paper. 












“Sy Mation NG Boite R: Vo * 
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pire Sine gh oF “Ror uine MILL WORK. 


oll LERS _ 





'WMB.POLLOCK KCO.OUNGS TOWN. 0. 





FROM 1-4 TO {5,000 LBS. WEICHhT. 
True <o pattern, sound, solid, free from blow-holes and 
oi unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60, - aes ANK SHAFTS and 50,000 GEAR WHEELS of 


| s steel now running prove chis. 
PR Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
CHESTER. "PA. b 407 LIBRARY st. 1 "PHIADELPHIA, PA: 


TLAIDLAW SG | DUNN NCO. 1] 





MESTRER” ) CINCINNATI, oO. Re 





Btump before a blast. | Fragments after a blast. 


NG t STRONGEST and SAFEST EXPLOSIV 


Rnowsnm to the Arts. 


= POWDER, FUSE, CAPS, 





xHROULES, 


AND ALL —_ FOR STUMP BLASTING, 
9 SET Eo CH HERCULES * POWDER COMPANY 
AN NIHILATOR. 40 Prospect Street, Cleveland, Ohta. 


Jo W. WXLLARD, Managet./ 





Electric Mining ‘Gioads 1 
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15 CORTLANDT ST., NEW YORK CITY. 


THE BALL & WOOD CO. 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


Simple, Compound, Vertical and Horizontal. 


OFFICE, WORKS, ELIZABETH, N. J. 


This Company has purchased of Mr. Frank H. Ball, formerly of Erie, Pa., his 
engine governing, and other devices, and is engaged in building and equipping new 
and modern shops near New York; it will be prepared, on June Ist, to take orders for 
Ball Engines, built under Mr. Ball’s personal supervision and with his latest improve- 
ments. Z 

After May 6th, the business, firm name and good will of Chas. R. Vincent & Co., 
who for the past three years have had the agency of Ball Engines in the East, will be 
acquired by The Ball & Wood Company. 
Mr. Smith have charge of its interests at Cincinnati, O. 


Frank H. Ball, 


Mr. Vincent will become its Secretary, and 


V. Pres’t and Gen’l Manager. Thomas C. Wood, President 





The Le add MANUFACTURING COMPANY, CANTON, O. 
ZA\\ BERGE RS | 
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make arrange- 
ments for ROOF- 
ING until you 


DON'T == 


a It Excels all other Metal Roofs. 
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The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to O. S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc 


N. E. Cor. Illinois and Merrill Streets, 
Write for Catalogue and Price List. 





INDIANAPOLIS, IND 




















For all u uses where Power is Required. ‘ Over g000 fanning Daily in » Every Part of the World! 


Yearly production and sales, over 1200 engines, aggregating 60,000 horse-power. 
Average sales greater than ALL other high-speed engines. 

All engines built strictly to gauge, with interchangeable parts. 

All engines made in quantity and carried in stock for prompt shipment. 

Repairs interchangeable; made in quantity to gauge, and carried in stock for tmmediate shi 
Dllustrated descriptive matter furnished on application to any agent. 


ANDARL ‘OMPOUND Hy 


® . J Iv A ¥ : e 
Unequalled for High Fuel “Cheaper than a Common 
Duty and Simplicity. Slide- Valve * 
9 Sizes in Stock. 7 Sizes in Stock. 
&te 75 H. P. 


35 to 300 HM. P. 






































Hundreds in continuous use 
over 9 years. 
13 Sizes in Stock. 
6 to 250 HM. P. 


cOM Strong, and Very 
Economical. 


7 Sizes Building, 
3 to 65 MH. P. 























BakKCELONA, SPalS......Catie de Vafaigar ® L Delanney i . pAlao z s Lag itd: 
OSCOW, RUSSIA MB Rs 
BOSTON, MASS. \......620 Auantic ave We sHungnoune .Chureh, || ° sa PSC. Pitatetpui. (AB. Bary 
. . } SEW PORK. SN Vo. 17 Cortlanut Strees estiaghouse Churea, 
BUTTE, MONT... ..,.... East Granite St .. bg wt s a ovans Ma || Kerr & ¢ 
' 
PARIS, FUANCE .—. ..0-0.3 Ke Mu -R R 3 
CHARIAFIE, Go. = = eens The th sto wapaweve | PA ne eee seein 
CHICAGO, ILL. , , 156 Lake Street... ...Westingnouse. Church, || PHILADELPHIA, PA. 21 Urexes sunkiing.,..M R Muckle. Jr & Co 
Ke rec PITTSBUBGH, PA. . . Westinghouse Bidg.. Westy inrhn ase Church 
OEMERAMA, BRITISH GUIANA ...... ..... Jono R riley | Ker 
DUBANGU, MEXICO. eocevees T F Wetherned : PORTLASD, OREGON BN From St Parke & Lacy Mch Co 
HAMBURG, GERMANY _. Bonvenstr re —» -G Biunicke QUEZALTES ANG, GUATEMALA... ._. +> Zank & Cheesman 
HAVANA. CLBA ~Also (5? Beaver St.N.¥. f M Sorsane ST LOUIS, MO... DN Fourtli St... Westine bouse,Church., 
GANSAS CITY, 8O.,.. — 1222 Union ave... Westinghouse, Churco. || Kerr & Co 
Kerr & Co 


SALT LAKE CITY.UTAH, 259 South Main St 





Utah @ Vootan Ma. 
LIMA, PERU | leo 48 Park Pl. N ¥.. Manuel Perez, co 
A V, 
@EXICO CITY. BEXICO } avenita 0 menue ( Rataet M de Arotare SAN PRANCISCO. CAL 214 2 Fremont St... Parke & Lacy Co 
Not |) SCHIEDAM, HOLLAND G. J Vinernt & Co 
MEXICOCITY, mexico }°°* eM ne. with { Roberto Boxer & Co SPOKANE FALLS, WASH.,Bernard & Front Sts... Parke & Lacy Meh. Ca 
MINNEAPOLIS, MINN... 220 Beery Block.,..../ Westinghouse,Churen, || SYDNEY. 8.8 W 89 Clarence Gh0-.-.. Pare & Lacy Oe, 
Kerr & Ce © GRBUR, UOTE QOD TBE ins: cccnaneissonsiansinee S. @ Chambers. 





Applications for exclusive Agency Contracts will be considered only from those who are proficient in steam-engineering. 


NGHOUSE MACHINE COMPANY. 2 
SBURGH. PENNA.U.S.°F A. Camas 














OVER 4500 IN Use. 


MANUFACTURERS OF 











ma AUTOMATIC, STATIONARY & PORTABLE 

















E> ENGINES BOILERS 


= SEND FOR CATALOGUE. 








Southwark Foundry and Machine Co,, 


PHILADELPHIA : ENNA. 

Boilers. Blowing & 

Tan Reversing 
Steam Engines, 
Hammers, Centrifugal 
Heavy Pumps, 
Castings, Steam 

Pumps, 





Sole Makers of 


PORTER-ALLEN AUTOMATIC ENCINE. 


High Economy. Durability. Close Regulation. 









GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


| tron and Shook Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
— Doors and Shutters, Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 


@@Send for circular and price list No. A 


CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’P’G CO., Cleveland, 0. 


THE KANNEBERC ROOFING CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


» Kanneberg Pat., Latest Impreved, Folded Lock Seam Poon 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 

‘ Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 

Write for Catalogues, Price Lists and Samples. 


AOLTON [IRON ROOFING 


CEILING &c 
AGENTS WANTED EVERYWHERE 

















= 


| ROOFING 
SIDING, 
















Manufacturers of 


Plain, Rolled, Crimped 
: ei fe Corrugated and Bead 
PATENT oofing, Siding and Ceil- 


Sv & bac 


pune STEEL A SPECIALTY 


e@Send for Descriptive 
Catalogue. 











ELLE E & CO... 


MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROLGHS, etc. 















WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0 
















All my Iron 
and Sveel is re 
rolled and box 
annealed, well 

ainted on 
oth side 
with the Best 
of Paint and 
aare Linseed 


SYKES’ 


IMPROVED 
est Roof in 

the World. : 
Suitable forall ff 
classes of 
buildings. 
Easy put on. 














SXRD 
‘ Ry BEEN & 
oe “NE i 2 2 > KS 




















SYRMS rRO nw cd STBaBk. Boo wFima CoO 
4 for Cireul Pp; — 
ea fy «a NILES, O., and CHICAGO, ILL. 
























































2o "Tem IRon ‘TRapDP REvIEw. 














Sri. VY EL. 1.’S 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will t scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the a rance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 











NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result ot 
long experience with automatic cut-off reg- 
ulation, and most careful revision ofall de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
j Economy in Steam Consumption and Supe- 
rior regulation guaranteed. Self- ia 
Automatic Cut-off Engines 12 to 200 H. P. for 
~ driving Dynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y, 
W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 


performance, free by mail. Address 











W. S. HUTOHINSON. 





OLD 


ae )6@ CLEVELAND TWIST DRILL CO., ™*%a0 





sm rn crwovor Cop, Lake & Kirtland Sts,, Cleveland, 0, wae ror nscom. 


CLEVELAND 


CALVANIZING 


WORKS. 


H. H. HODELL & CO., 


Galvanizing in allits branches, and enialia 
urers of Rubber Buckets for chain pumps. 


CLEVELAND, OHIO. 


RBLIABLD 








The HEXart or Detroit 
Emery Corundum Wheels and Machinery. 


wWriteto J. WENDELL COLE, M. B., 
District Manager, Box 152, Chicago, DL., or Box 84, Columbus, O. 
e@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
if irom any cause the feed should be broken, 
Use the Penberthy. 
If you want an injector that works on 20 to 150 pounds 
steam pressure, 
Use the Penberthy. 
If you want an injector that you have only to turn the 
steam on ana off, in stoppin p im ante 
Use the Penberthy. 


If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., Il7 7th St. Detrolt, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 


WE ALSO HAVE LATHES. 


Our present stock of Engine Lathes comprise the following well-known makes, 
The Gray, Reed, Flather & Co., Fay & Scott, Porter, Lane Tool Co., Nicholson & Waterman, 
Also the Garvin and American Tool Co.’s Brass Working Lathes. 


THE PARKIN & BOSWORTH CO., 9-11. water st,, CLEVELAND, 0. 











PRESSED WROUCHT IRON OPEN TURN | BUCKLES. 


—— ee 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- — ‘ 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. Ouio. 





REYNOLDS BROS., TOLEDO 


Hand Cut Files | WIRE & IRON WORKS 


Manufacturers of 
Brass and Wire Railings, 


Wire and Iron Fencing, 
Roof Cresting, 


AND RASPS. 


We solicit the commercia} 
trade only. 


133 & 135 N. Water St, 


COLUMBUS, OHIO. Wire and Iron Window Guards, 

Old Files Recut and Stable Fixtures, 
Warranted Superior to | 44 Builders’ Wire and Iron Work of every 
any Machine Cut and escription. 


Lead Tempered in the F. POWELL & COo.. 


market. Send for price 


Awarded the GCRAND PRIZE at the Paris Exhibition. 


ts URL {lai} 


E MANDHACTORIES” “INS ‘UNITED STATES, SCOTLAND; ‘FRANCE, SraMinY Pasta, 











CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 


THE EXHAUST STEAM PURIFYING CO., 


(INCORPORATED) 





Owners and Manufacturers of 


STUART’S PATENT 


Oil, Grease and Dirty Water Extractor. 


Will remove grease, oil and dirty water from ex- 
haust steam without causing back pressure, whether 
used in stationary engines, electric engines or steam 
pumps, for operating elevators in buildings, or for 
cleansing exhaust steam for any purpose whatever. 


8@ Send for new catalogue, just out, to 


EXHAUST STEAM PURIFYING CO., 
230 & 236 La Salle St. Chicago 


EASTERN OFFICES :— 
JOHN S. HALL, 40 Cortlandt St., New York. 
JOHN S. HALL, 18to 24S. 7th St., Philadelphia Pa. 
W. H. GALLISON, 36 Oliver St., Boston, Mass 


Please Mention this Paper. 








"ONIACOY NOU! 
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Viet. TOLEDO, OHIO. 





Jobbers of all kinds of 
Roofing Materials. 


“‘AVuS 





IRo 





